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Up to 32 Mbytes DRAM (32- -bit/O WS) 


CXC interface to a vast selection of mezzanines 
and MODFACKS Only 5.5 watts 

Board support packages for all popular real-time 
kernels Tri-ported EON | 







dEP has improved our "dual processor 
VM30 to keep your market window . _ 
open. much longer. Thanks to 5V ~ ee ee 
FLASH EPROM, it's like a VMEbus life Single- height \ VME from PEP is right sized 
insurance policy. You can change operating for today, tommorrow and beyond. Call us 
~- systems and application code in the field. toll-free at 1-800-228-1737. 
~ Upgrade modem-equipped remote locations 
‘ina flash! Or load code from diskette. 
_- What's more, we've. boosted the VM30's 
speed with a 40MHz 68EC030 and 20MHz 





68302 Intelligent Multiprotocol Processor. Modular Computers* 
Running a fieldbus like PROFIBUS? Data PEP Modular Computers, Inc. 
transfers are now 25% faster. for improved 750 Holiday Drive, Building 9 
real-time performance. ~ : PITTSBURGH, PA 15220-2783 
Like all PEP VMEbus CPUs, the VM30 fits a Phone: 412-921-3322 
in the palm of your hand (100 X 1 60mm). » . co | Fax: 412-921-3356 
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Move into the fast lane with 
HP's low cost, multisourced, 
duplex SC fiber-optic trans- 
ceivers. 


When it comes to fiber-optic compo- 
nents, HP puts you in the driver's 
seat. With three new series of 1x9 
transceivers that meet the standards, 
deliver outstanding EMI performance 
and do it all for less. 


If you need FDDI compatibility, the 
HFBR-5100 series offers you three 
distance capabilities and power 
budgets. Choose from a 1300 nm 
transceiver for 11 dB backbone 
applications, a 1300 nm transceiver 
for 7 dB desktop appplications, and a 
very low cost 820 nm alternative to 
the FDDI LCF PMD. 


Select the HFBR-5200 series and you 
get an ATM/SONET OC-3 specified 








product at three different distance 
capabilities: 2 km 1300 nm, 500 
meters 1300 nm, and 150 meters 
820 nm. 


Meet the ANSI X3T9.3 Fibre Channel 
Physical and Signaling Interface with 
the HFBR-5300 series, which includes 
two 1300 nm transceivers operating 
at 133 Mbd for up to 1500 meters. 


So no matter which way you're 
headed, HP gets you there. But we've 
done more than just meet the 
standards. Because our new 
transceivers also provide you with 
superior EMI performance. 


So you can eliminate the need for 
extra shielding and gasketing, and 
save critical design time and materi- 
als cost. 


All of which drives you to market 
faster. And makes HP's new trans- 
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f ATM/SONET OC-3 


ibre Channel 


ceivers your best price/performance 
value. Plus they are from HP. So you 
can count on the quality and reliabil- 
ity of an ISO 9002-certified manufac- 
turer. 


To arrange a test drive and find out 
how you can receive an evaluation kit 
in the U.S., call 1-800-537-7715, ext. 
8188. In Europe, fax us 

at 31 2503 52977. 

We'll show you 

how easy it is to 

own the road. 


HP components. 
Opening the world. 


HEWLETT* 
PACKARD 


CG08403 





IN CANADA CALL 1-800-387-3867 ext. 8188 


How AMD He 
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lucrative future, since PCnet-SCSI 
supports the standards end-users 
demand: Ethernet for network access. 


Everyone could use some extra space. 
And that’s exactly what Compaq’ offers 
end-users in their new Deskpro’ XL. All 
with the help of AMD°of course. SCSI for peripherals in applications like 

AMD's new PCnet™SCSI controller multimedia. And PCI, the leading 
enabled Compad’s designers to create —aups pcnescstctip putsttnernetana NGH-Speed bus architecture. It even 

: SCSI capabilities right on the motherboard ‘ ‘ 

a high-performance, plug-and-play PC of the newCompag Deskprox. COMeS with a complete selection of 
with 32-bit Ethernet and SCSI on the mother- —_ Network Operating System and peripheral drivers. 
board— eliminating the need for separate PCnet-SCSI covers only 7.5 square inches 
Ethernet and SCSI adapter cards. of motherboard real estate and takes only one 

Your next PC design can have an equally PCI load. Which leaves plenty of PCI loads 





One AMD Place, P.O. Box 3453, Sunnyvale, CA 94088. ©1994 Advanced Micro Devices, Inc. PCnet is a trademark, AMD and the AMD logo are registered trademarks of Advanced Micro Devices, Inc. Compaq and Deskpro are registered trademarks of Compaq Computer Corporation. 
Other product or brand names mentioned are property of their respective holders. 
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and open slots for future upgrades. So there's entire PCnet family, contact your local AMD sales 
always room for expansion. office listed below. Because with the right connec- 
What's more, PCnet-SCSI is software and tions, you can make a fortune, too. 
pin-compatible with other members of the » Ask for 
PCnet family. So you can configure your sys- | —~ | packioe 


tems to offer either Ethernet, SCSI, or both. “J 


All in one design. 
Best of all, you can add all this functionality 
for less than $50— compared with a major invest- A 


ment in adapter cards, installation, and support. ° ° 
For more information on PCnet-SCSI and the Advanced Micro Devices 


For more information on PCnet-SCSI, contact your local AMD sales office or sales representative. International Sales Offices: Antwerpen (03) 248 43 00; Frankfurt area (06172) 9267-0; Hong Kong 86 54 525; London area (0483) 740 440; Manchester are a (0925) 830 380; Milano (02) 339 05 41; 
Miinchen (089) 45053-0; Osaka (06) 243 32 50; Paris (1) 49 75 10 10; Seoul (02) 784 0030; Singapore (65) 348 11 88; Stockholm (08) 98 61 80; Taipei (02) 715 35 36; Tokyo (03) 334 67 550. 





























GaAs 


SWITCHES 


$ 
DC-2GHz Immediate Delivery ‘on oy 


Finally! A line of SPDT absorptive, reflective and transfer switches that 
appeals to your technical side, and business side as well! It's 
Mini-Circuits GaAs switches...providing outstanding performance 
features such as very high isolation (up to 6OdB), superfast 3nsec 
switching speed and excellent compatibility with surface mount 
soldering techniques. Additionally, the entire series is built 
extremely tough and is immediately available from stock with a 
1 week shipment guarantee. At only $2.95 (qty.10), this 
top-of-the-line value is priced with your bottom line in mind! 
To order, call or Fax Mini-Circuits with your requirements today. 
Mini-Circuits...we’re redefining what VALUE is all about! 





Insertion 1dB In-Out Price 
Freq. Loss@® Comp.@ _ Iso. @ ea. 
Model No. (GHz) dB (max.) dBm (typ.) dB (typ.) (qty.10) 


MSW-2-20 DC-2.0 1.0 +24 34 2.95 
(Reflective) 

MSWA-2-20 DC-2.0 ae +27 40 3:45 
(Absorptive) 


(Transfer) 2.0RK@ +27 RX® 
@ Midband, 500-1000MHz @® Transmit @ Receive 


All Units: SOIC 8pin Package 
yy Actual Size 


MSWT-4-20 DC-2.0 181X@ +281IX® 30 3.95 


\—» 


ote 


SPDT REFLECTIVE 


SPDT ABSORPTIVE 


Antenna 


o> 


Antenna 
TRANSFER 


P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 


For detailed specs on all Mini-Circuits products refer to» THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY « EEM « MINI-CIRCUITS’ 740- pg. HANDBOOK. 


CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. P74: Rew Orig 
READER SERVICE 96 


AUGUST 8, 1994 VOL. 42, NO. 16 


ELECTRONIC 
DESIGN 





COVER [UAL 180-V GAAS SCHOTTKY DIODE RECTIFIES 10 A/LEG .. . 47 
FEATURE 12] 180-V/600-V GaAs power rectifiers up the efficiency of high-frequency 
switchers; 180-V units handle 20 A, 600-V units 3 A. 


acter BACKPLANES MESH SIMULATORS INTO ONE ENVIRONMENT... 99 
Simulation backplanes aid system design, but may cost engineers speed and 
ease-of-use. 


ADVANCED INTELLIGENT NETWORKS OFFER NEW OPPORTUNITIES... 73 
TECHNOLOGY SERIES Does the computer make the network or does the network make the 
computer? Find out as we explore this exploding technology. 


DESIGN INCREASE FAULT COVERAGE WITH Ippq TESTING... . 87 
APPLICATIONS 4. 5 supplement to conventional tests, measurement of quiescent power- 
supply current can improve device quality. 


PRODUCT (HIP SET PUTS 3D HIGH-END GRAPHICS ON APC... 130 
INNOVATION Board developers can build workstation-class 3D accelerators at PC prices. 
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Ten years in PCB design has taught me 


what it takes to get the job done. 
You need tools that work as hard as you do. 


(-ae ff sn better PCBs 
Tijless time with TangoPRO’ 


Jeff Imes, Engineering Support Group Leader, Optelecom, Inc. 


Optelecom is a leader in fiber optic telecommunications. In a tough, competitive 


aren 





market, their products excel in performance, reliability and functionality. For 





MICROSOFT. 
Free Eval : state-of-the-art analog and digital technology, and the productivity to meet the WINDOWS. 
Package 
Test drive TangoPRO most demanding schedules, TangoPRO delivers. 
With our full-function as POWER. “...all the features we need for dense, high-speed designs.” EASE. ‘Its 


evaluation package. . aes 
Call | Windows interface and intuitive structure made it fast to pick up and understand.” 


VALUE. “We shopped around. TangoPRO costs less than the maintenance fees on 
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some systems. It paid for itself on the first few designs.” “ACCEL is 
committed to the customer and the product. Their tech support is great and they've 
implemented many of our suggestions.” 
TangoPRO for Windows is becoming the popular choice for PCB designers and electronic 
engineers alike. Schematic entry, board layout, high-performance autorouting, CAM output. 
TangoPRO is the complete solution. 
Workstation-class power. Windows ease. Priced for exceptional value. Friendly support. 


Call today for free evaluation software, or to set up an on-site demonstration. 


Invest in TangoPRO. 


J 


“... itmakes good sense.’ 


: : TangsPRO PCB/Reute - [C\TANGOPRORE MU 298 PCB} 
dit View Place foute Qptions Library Utis Macro Window Help 












ACCEL Technologies, Inc 
800 488-0680 Sales 

619 554-1000 Service 

619 554-1019 Fax 
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40 YEARS AGO IN 

ELECTRONIC DESIGN... . 8 

Patents: frequency controlled oscil- 
lator system ... Patent No. 2,663,800. 
G.B. Herzog (Assigned to Radio 
Corp. of America) 


UPCOMING MEETINGS . . . 14 


EDITORIAL... 14 
Intelligent networking 


TECHNOLOGY BRIEFING . . . 20 
Know your high-speed interconnects 


TECHNOLOGY NEWSLETTER. . . 27 
e Green micro laser boasts small size 


e Multilayer polymer suits large- 
area mirrors 


e Consortium monitors semiconduc- 
tor industry 


e Sandia to study storage system 


e Alliance promises next-generation 
LCD 


e Brain model assists video compres- 
sion 

e Voice automated navigation 
systems 


TECHNOLOGY ADVANCES ... 35 

e Two current-feedback op amps and 
a linear control circuit build mono- 
lithic video faders 


e Vibration isolation uses piezo-ce- 
ramic elements to yield ultra-quiet 
platforms 


e Proposed FPGA benchmarks re- 
flect real-world designs 


e Advanced ball-grid array address- 
es cost and size issues 


Jesse H. Neal Editorial 
Achievement Awards: 
1967 First Place Award 
1968 First Place Award 
1972 Certificate of Merit 
975 Two Certificates of Merit 
? 1976 Certificate of Merit 
1978 Certificate of Merit 
1980 Certificate of Merit 
1986 First Place Award 
1989 Certificate of Merit 
1992 Certificate of Merit 
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e Simple bidirectional buffer design 


PEASE PORRIDGE .. . 107 
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Ou. T43 
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e Bare-bone systems hold Pentium 
CPUs 


e Software speeds graphics files 


e ‘Green’ chips manage integrated 
power 


e Low-memory-footprint operating 
system 

e Verilog package aims at PC-based 
engineers 
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Computers & Peripherals... 140 
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COMING NEXT ISSUE 


e First details on a technology that 
delivers memory densities up to 80- 
Mbyte/in.? 

e Special Report on the fastest mo- 
dems now and in the future 

e Debugging embedded-systems 
software: What works best? 

e How to builda more powerful DSP- 
to-host interface 

e Tutorial article on linear-regulator 
compensation 

e PLUS: 

Pease Porridge 

Ideas for Design 

QuickLook 


Permission is granted to users registered with 
the Copyright Clearance Center Inc. (CCC) to pho- 
tocopy any article, with the exception of those for 
which separate copy ee at ownership is indicated 
on the first page of the article, provided that a base 
fee of $2 per copy of the article plus $1.00 per page 
is paid directly to the CCC, 222 Rosewood Drive, 
Danvers, MA 01923 (Code No. 0013-4872/94 $1.00 
+ 50). (Can. GST #R126431964). Canada Post In- 
ternational Publications Mail (Canadian Distribu- 
tion Sales Agreement Number 344117). Copying 
done for other than personal or internal reference 
use without the express permission of Penton Pub- 
lishing, Inc. is prohibited. Requests for special per- 
mission or bulk orders should be addressed to the 
editor. 
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PLD & FPGA 
DESIGN TOOL 


DEVICE & BOARD LEVEL 


VENDOR APPROVED 


INTEGRATED 

WINDOWS" 
DESIGN MANAGER 
SCHEMATIC & 
SIMULATOR 













CALL NOW! 
1-800-48-SUSIE 


FREE DEMO & TUTORIAL 





SUSIE-CAD, Inc. 
1000 Nevada Noes oor Boulder co NV 89005 


Phone: (702) 293-2271 Fax: (702) 2931011 


SUSIE-CAD is a trademark of ALDEC, Inc. 
Windows is a trademark of Microsoft Corporation. 











Patents: Frequency Controlled Oscillator System ...Patent No. 
2,663,800. G.B. Herzog. (Assigned to Radio Corp. of America) 

A transistor has two regions of operation, one of low conduction, which is a 
stable state, and the other of high conduction, which is an unstable state. An 
oscillator system that makes use of this characteristic has been devised by 
George C. Sziklai and is used in the circuit illustrations of this patent. The 
transistor control circuit shown controls the frequency of such an oscillator. The 
oscillator system described has particular applicability for control of the gen- 
eration of a saw tooth wave for television receivers. 

The oscillator circuit includes the capacitor 21, which is charged through 
resistors 20 and 17 from a current source 
or battery, the negative terminal being 
connected at 18 and the positive terminal 
grounded. An n type transistor (11) may 
serve as a discharge circuit. Its collector 
14 and emitter 13 with a resistor (19) are 
connected in parallel with condenser 21. 
The capacitor begins to charge and the 
current flow through resistors 20 and 17 
establishes a relatively low potential with 
respect to ground at point 22 and a rela- 
tively high potential with respect to the 
source potential at collector 14, so that the 
potential across the emitter-collector electrodes is within the low conduction 
stable state of the transistor. As the charge on the condenser increases, the 
current flow decreases which raises the potential at point 22 and lowers that at 
14 until the potential across electrodes 13 and 14 reaches the value at which the 
transistor makes a sudden shift to its high conduction unstable state. The 
condenser then discharges to restore initial conditions, whereupon the cycle 
repeats. 

A p-n-p type of transistor (80) controls the frequency of the oscillations by 
having its emitter 36 and collector 37 connected in parallel with the resistor 20. 
The impedance between these two transistor electrodes is controlled by the 
current supplied from a signal source (35). The required bias for the base 
electrode (81) is supplied by a resistor (32) and a current source at terminal 33. 
By changing the current from control signal source 35, the impedance between 
collector 37 and emitter 36 is changed, which in turn changes the impedance of 
the parallel circuit, including the resistor 20 and the rate of charging of capacitor 
21. This action controls the frequency of the oscillator. The control transistor 
may have its collector-to-base circuit in parallel with the resistor as illustrated 
in other forms of the circuit.(Hlectronic Design, August 1954, p. 73.) 

The author of this patent, Jerry Herzog, a 40-year veteran of the semiconduc- 
tor industry, is now retired and resides in San Jose, Calif. He says he remem- 
bers this patent well, because it represented a significant development: 

“This circuit was a key element in the first all-solid-state television set, which 
was built in 1952 at RCA’s David Sarnoff Research Center. The point-contact 
transistor (Item 10) created a pulse output that drove the horizontal output 
transistors via a high-efficiency complementary-symmetry pulse amplifier. Be- 
cause the experimental high-voltage power transistors of those days had so much 
storage delay, if the oscillator was merely locked to the horizontal sync pulse, the 
horizontal blanking bar appeared in the middle of the screen with half the picture 
on each side. This circuit was used to control the frequency via a phase-locked loop 
with the pnp junction transistor (Item 30) modulating the current flowing to the 
oscillator, thereby controlling its frequency and solving the problem.” 

Herzog worked on this circuit during his first year with RCA, and spent most 
of his career with the company. He later was Vice President at RCA Semicon- 
ductor’s Solid-State Technology Center, Somerville, N.J. Herzog eventually 
joined Texas Instruments, and then migrated further west, into retirement. He 
now spends much time touring the U.S. in his motor home.—SS 
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In System Packaging 


the Enclosure 


One Thing 
separates a Great System 
from a Good One. 


Enclosure 


It’s the innovative application of 
cutting-edge technology to your 
specific requirements. It’s what we 
do at Electronic Solutions. 

If you’re the engineer responsible 
for the system packaging, you have 
your hands full dealing with power 
distribution, cooling, and safety con- 
cerns such as UL, CSA, and VDE 
approvals. That’s where Electronic 
Solutions can make your job easier! 
You can rely on our experience and 
expertise to quickly resolve the 
design issues you're facing — at a 
price that even your bean counters 
will be pleased with. 

Airflow testing. Our in-house air- 
flow /temperature testing facility 

















allows us to carefully examine the 
environment inside a system enclo- 
sure. We can even test your 
complete system to fine tune air 
direction, cool hot spots, and reduce 
audible fan noise and power 
consumption. 

Safety Agency Approvals. 
Bypass the costly maze of paper- 
work and testing! We can provide 
enclosures that are already UL listed, 
CSA certified, and GS approved 
through TUV certification. That big 
step allows you to install recognized 
boards and peripherals and win 
agency approval of your finished 
system with no additional effort or 
cost! 





Tabletop, 
VXI bus Rackmount, 
Sun/VMEbus DeskMate, 
Mixed buses Bellcore and 
Proprietary buses Custom 
Multibus Designs 
Multibus II 
Futurebus+ 
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EMI/RFI Testing. We subject our 
enclosures to in-house testing per 
MIL-STD-285. When it comes time 
for you to pursue FCC or VDE 
approval of your system, we can 
perform these tests for you and 
resolve any problems immediately. 

With ISO 9001 Quality 
Management certification, Electronic 
Solutions is ready to take your enclo- 
sure into production 


1S0-9001 


— in small quantities ate, 


or large. We’re con- 
fident we'll meet all 
your objectives for 
performance, delivery and quality. 
Whether it’s off-the-shelf or 
something special that’s off-the- 
drawing board, there’s only one way 
to get the enclosure that’s just right 
for your system. That’s to call 
Electronic Solutions and put our 
experience to work for you. 





Electronic 
Solutions 


A ZERO CORPORATION COMPANY 





6790 Flanders Drive, San Diego, CA 92121 


(619) 452-9333 FAX: 619-452-9464 
Call Toll Free: (800) 854-7086 





Space Saving, Low Profile 
Surface Mount Crystal Units 
from Raltron. ... | 





16 to 100MHz 


eee ee ey 







FREQUENCY TOLERANCE @ 25°C 
A... +50 ppm 
(+10 ppm available) 


FREQUENCY STABILITY 
_ 10 to +60°C ) 








RALTRON HAS IT AL 
- Crystals al Oscillators 
Crystal Filters / Ceramic Resonato 





*with natural standoff. 
2.0 mm height available. 
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FREE ISSUE OF... Electronics 


7S = G et up-to-the-minute coverage of the 
| global electronics market! 
Electronics brings you a summary of the 
latest technological developments that will 
impact your business. Each issue includes: 
e News, trends and analysis in key markets: 
telecommunications, semiconductors, 
computers and international trade 
e Global coverage, with reports from Asia, 
Europe and the U.S. 
e Short, concise articles and 
information-packed graphics 


ACT NOW—LIMITED TIME OFFER! 


(1 YES! Send me my FREE issue of ELECTRONICS and enter my l-year subscription, 
23 issues—for 10% off the regular subscription rate! If I choose not to subscribe, 
Pll simply write “cancel” on the invoice and return it. The free issue is mine to keep. 

One year subscription rates (U.S. funds drawn from a U.S. bank): 

| ©) Canada $126 $108 (plus GST) Other Countries $490 $171 
() Visa MasterCard O)AMX  () Discover 
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SO we decided to go 
for something smaller. 





Introducing LITE FOOT. 
Everything you like about 





LITTLE FOOT power 


MOSFETs, only smaller. 





| 
LITTLE FOOT eR Russ eee 
1.6mm LITE FOOT 1.0mm 




















| 
LITE LITTLE LITE LITTLE | 
FOOT FOOT FOOT FOOT — 


64mm 6.0mm 44mm 3.8mm | 




















¢ SURFACE-MOUNT COMPATIBILITY | 
® LOW ON-RESISTANCE LITE FOOT 











® SMALL FOOTPRINT 3.0mm 


¢ MINIMAL HEIGHT LITTLE FOOT 








4.8mm 


LITE FOOT” is about half the 
size of LITTLE FOOT, but 
delivers the same big benefits 
for space-sensitive and/or 
battery-operated applications. 


Siliconix, the pioneer in 8-lead 
SOIC power MOSFETs, has 


redefined the performance of 


ultra-miniature, surface-mount 
power. The result is a new family 
of n-channel and p-channel devices 
that delivers on-resistance as low 


as 50 mQ. Further, LITE FOOT 
features TSSOP surface-mount 
compatibility, and offers gate 
drive voltages as low as 2.7 V 
and currents as high as 4.2 A. 


In short, LITE FOOT is the smallest 
discrete power MOSFET in the 
world. It occupies only 6.4 x 3.0 
millimeters of board space. 

And at a remarkable 1.1 mm 
high, it’s the first power 





MOSFET thin enough So if your designs keep shrinking, 


to fit into any standard but your power management 
PCMCIA card. Even needs keep getting bigger, 
double-sided circuit LITE FOOT is the solution. 


boards are a snap. 
Contact your local TEMIC sales office, 
What’s more, LITE FOOT’s _ or call 1-800-554-5565, ext. 531 
mini package maximizes fora LITE FOOT design guide. 
power dissipation, too — 
over 1.5 W ina tiny 
8-lead TSSOP. But best of all, you 
don’t need an external heat sink 
other than the PC board itself. 





* On-Resistance shown at Vc = 10 V, 
except $i6433DQ shown at Vggs = 4.5 V 


Siliconix 
A Member of the L EM IC Group 





2201 Laurelwood Road, Santa Clara, CA 95054 Fax: 408-970-3995 

Members of the TEMIC Semiconductor Division: Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor 

TEMIC International Sales: UNIITED KINGDOM: 0344-485757. GERMANY: 0130 857 320. FRANCE: 1 30 60 70 00. ITALY: 02-332 121. 
SCANDINAVIA: 08-733 0090. SINGAPORE: 65-788 6668, ext. 249. HONG KONG: 852-3789 789. JAPAN: 3-5562 3321. 

LITTLE FOOT is a registered trademark and LITE FOOT is a trademark of Siliconix. ©1994 Siliconix. All rights reserved. 








Surface Mount 
Audio 
Transformers 


PICO surface mount units utilize 
materials and methods to with- 
stand extreme temperature 
(240) ©) Ke) 7-1 ole) lo) gt-ts\-701 wel ale 
other reflow procedures without 
degradation of electrical or me- 
chanical characteristics. 





for Free PICO Catalog. 
Call toll free 800-431-1064 


in NY call 914-699-5514 


FAX 914-699-5565 


i? i CO Electronics, Inc. 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
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UPCOMING MEETINGS 


IEEE Magnetic Recording Confer- 
ence (TMRC ’94), Aug. 16-20. Uni- 
versity of California, La Jolla, CA. 
Contact Roger F. Hoyt, IBM Alma- 
den Research Center, 650 Harry Rd., 
K01/808, San Jose, CA 95120-6099; 
(408) 927-2118; fax (408) 927-3204. 





IEEE International Symposium 
on Electromagnetic Compatibility, 
Aug. 22-26. Palmer House Hotel, 
Chicago, IL. Contact H. R. Hof- 
mann, 1210 Lawn Meadow Ln., Na- 
perville, IL 60540; (708) 979-8627; fax 
(708) 979-5755. 


Conference on Lasers & Electro- 
Optics, Europe & The 5th Europe- 
an Quantum Electronics Conven- 
tion (CLEO EUROPE/EQEOC), 
Aug. 28-Sept. 2. RAI Congress Cen- 
tre, Amsterdam, The Netherlands. 
Contact Susan Evans, IEEE/LEOS, 
445 Hoes Lane, P. O. Box 13831, Pis- 
cataway, NJ 08855-1831; (908) 562- 
3896; fax (908) 562-1571. 


SEPTEMBER 


IEEE International Symposium 
on Compound Semiconductors, 
Sept. 18-22. Del Coronado Hotel, San 
Diego, CA. Contact James Harbison, 
Bellcore, 331 Newman Springs Rd., 
Room 8X-211, Red Bank, NJ 07701; 
(908) 758-3886; fax (908) 758-4872. 


14th IEEE International Semicon- 
ductor Laser Conference, Sept. 19- 
23. Hyatt Regency Maui, Maui, HI. 
Contact Samantha H. Phillips, 
IEEE/LEOS, 445 Hoes Lane, P. O. 
Box 1381, Piscataway, NJ 08855- 
1331; (908) 562-3894; fax (908) 562- 
1571; E-mail: s.phillips @ ieee.org. 


ASIC Conference and Exhibit 
(ASIC 94), Sept. 19-23. Rochester 
Riverside Convention Center, Roch- 
ester, NY. Contact Paul P. K. Lee, 
Eastman Kodak Co., Rochester, NY 
14650-2008; (716) 477-2869; fax (716) 
477-4947. 


AUTOTESTCON ’94, Sept. 20-22. 
Disneyland Hotel, Anaheim, CA. 
Contact Robert Rassa, ManTech In- 
ternational, 150 S. Los Robles Ave., 
Suite 350, Pasadena, CA 91101; (818) 
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577-7100; fax (818) 577-7102. 


Embedded Systems Conference, 
Sept. 20-23. Santa Clara Convention 
Center, Santa Clara, CA. Contact 
(415) 905-2354 for more information. 


Canadian Conference on Electrical 
and Computer Engineering, Sept. 
25-28. World Trade & Convention 
Centre, Halifax, Nova Scotia. Con- 
tact C. Baird, Dept. of Electrical En- 
gineering, Technical University of 
Nova Scotia, P. O. Box 1000, Halifax, 
Nova Scotia, B3J 2X4 Canada; (902) 
420-7717; fax (902) 422-7535. 


Information Superhighway Sum- 
mit/San Jose, Sept. 26-28. Red Lion 
Hotel, San Jose, CA. Contact Jeff 
Silha, IDG World Expo, (800) 225- 
4698 or (508) 820-8628. 


WESCON 794, Sept. 27-29. Anaheim 
Convention Center, Anaheim, CA. 
Contact Joan Carlisle, Electronic 
Conventions Management, 8110 Air- 
port Blvd., Los Angeles, CA 90045; 
(310) 215-3976; fax (310) 641-5117. 


OCTOBER 


1994 IEEE International Test Con- 
ference (ITC), Oct. 2-6. Sheraton 
Washington Hotel, Washington, DC. 
Contact Doris Thomas, Internation- 
al Test Conference, 205 Tennyson 
Ave., Suite C, Altoona, PA 16602; 
(814) 941-4666; fax (814) 941-4668. 


Antenna Measurement Techniques 
Symposium 94, Oct. 3-7. Hyatt Re- 
gency, Long Beach, CA. Contact 
James P. McKay, The Aerospace 
Corp., M1/135, P. O. Box 92957, Los 
Angeles, CA 90009; (310) 336-1596; 
fax (310) 336-6225. 


Far East Tour 1994, Electronics & 
Computer Shows, Oct. 4-17. Japan, 
Taiwan, Hong Kong, Korea, China, 
Singapore. Contact Ellen Wong, 
Commerce Tours International Inc., 
870 Market St., Suite 920, San Fran- 
cisco, CA 94102; (415) 433-3072; fax 
(415) 433-2820. 


CD-ROM Expo/Boston, Oct. 5-7. 
World Trade Center, Boston, MA. 
Contact Mitch Hall & Associates at 
(617) 361-2001. 
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Target Emulator 





Mutiplexer Switch 





se SCSI-b -bus Multiplexer _ 
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Portable SCSI Analyzer 


= SCSI 1& 2 FAST & WIDE 
(16 BIT) support. 


SCSi-bus Analyzer ANCOT Mode! DSC-2168 





= Over 10 MHz tracing with 
20 nanosecond resolution. 


= Standalone unit with built-in 
El display (80 x 24) and 
keypad. 


= Easy to use. Easy to read 
SCSI English display. 





Important news for engineers working with SCSI 1& 2 FAST/WIDE technology. Ancot's SCSI instruments are 
simply more intelligent, easier to use, and cost less. Proven in use worldwide, Ancots portable equipment 
travels from bench to field and back again without ever slowing down. 


Call today fo request product data sheets or to make arrangements for a free evaluation unit in your facility. 






GE (415)322-5322 FAX: (415)322-0450 
115 Constitution Drive. Menlo Park, CA 94025 USA 
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Serial/Parallel 
Conversion 
or Networks 


CY233 connects up to 255 computers, 
peripherals, or remote sites. Sv CMOS 
40-pin IC works with RS232/422 drivers. 
300 baud to 57.6K baud. Supports a 
token in Peer or Host ring LAN modes. 
Numerous other operational modes: 

















Parallel to Serial 


Serial to Parallel 

















Parallel Out, 
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& Mode 

lc Selection 


DOO 00000000000 000000000 OOOO D0 GOOD DDO O00 OOD D0000000 


Host Ring 


Serial Ring Network with up to 255 Nodes 
or stations (2048 I/O Lines) 
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Alternate Topology for 256 8-bit TTL Ports or E# 
2K I/O Lines Be 




















2 CY233s per Node 


otetote' 


Only $45 each ($16/1K). Prototyping 
LAN kits also avail. Call for free info or 
to order $10 manual. Credit card OK. 


Cybernetic Micro Systems, Inc 


PO Box 3000 @ San Gregorio CA 94074 
Tel: 415-726-3000 @ Fax: 415-726-3003 
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EDITORIAL 


INTELLIGENT NETWORKS 


or this issue, Communications Editor Lee Goldberg took on a daunt- 
ing task: He peels off layer upon layer of phone-company jargon in an 
effort to find out what The Intelligent Network is all about. Because 
I was primarily responsible for making this assignment (which some 
might describe as cruel and unusual punishment), I think it’s worth noting up 
front that he did his usual fine job. 

In my view, Hlectronic Design has many responsibilities to its readers. Our 
primary mission is to bring the latest technical information to our readers’ 
attention and help them understand its significance. In an industry as dynamic 
as the electronics industry, we can easily spend all of our time doing just that. 
But I also believe it’s incumbent upon us from time to time to shed light on 
subjects that may not be exactly what their proponents claim. 

The phone company (although there is no single phone company anymore— 
just seven sisters that all think about the same) is a good place to look for these 
strange creatures that are one-third technology, one-third marketing, and 
one-third to-be-announced. Remember the Integrated Services Digital Net- 
work? It has supposedly been ready for prime time since the early 1980s, but 
only now is it being deployed. In retrospect, I think the media should have been 
more active in tracking down the problems that held ISDN back. For the most 
part, the problems were tied to the business end, such as the time it would take 
phone companies to set up tariffs and billing procedures. Someone who looked 
solely at the technology got roughly one-third of the picture. 

P’m sure some companies that paid close attention to what they read in the 
media and to what some analysts and forecasters were saying about ISDN “way 
back when” placed a bet on ISDN and suffered financially as a result. Let’s hope 
that doesn’t happen with the Intelligent Network. In his article on the Intelli- 
gent Network, Lee solicited an adversarial view. Maybe having so much 
intelligence in the network is not the best way to serve the needs of consumers. 
It’s certainly a point worth considering. One thing seems clear: Putting func- 
tionality and intelligence in equipment such as PBXs and computer cards (not 
the network) will probably better serve our readers’ interests. 

The phone companies want to play a bigger role in the information society 
other than just providing an “information pipe.” The Intelligent Network is one 
part of their strategy to get there. 





Editor-in-Chief 
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RF TRANSFORMERS 


Over 80 off-the-shelf models... 
z from $1499 





Having difficulty locating RF or pulse 
transformers with low droop, fast risetime or a 
particular impedance ratio over a specified frequency 
range?....Mini-Circuits offers a solution. 

Choose. impedance ratios from 1:1 to 36:1, in 
connector, TO-, flatpack, surface-mount, or pin 
versions (plastic or metal case built to meet 
MIL-T-21038 and MIL-T-55631 requirements’). 
Coaxial connector models are offered with 50 and 75 
ohm impedance; BNC standard, other types on request. 

Ultra-wideband response achieves low droop and fast 
risetime for pulse applications. Ratings up to 1000M ohms 
insulation resistance and up to 1000V dielectric voltage. For 
wide dynamic range applications involving up to 100mA 
primary current, use the T-H series. Fully detailed data 
appear in our 740-pg RF/IF Designer's Handbook. 

Need units in a hurry?...all models are covered by our 
exclusive one-week shipment guarantee. 

Only from Mini-Circuits. 
*units are not QPL listed. 


bent lead ve 
style KK81 










T, TH, TTS 





Mini-Circuits: 


P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 


7 


For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY ¢ EEM * MINI-CIRCUITS’ 740- pg. HANDBOOK. 
CUSTOM PRODUCT NEED-S...Let Our Experience Work For You. 
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m& SEMICONDUCTOR BUSINESS 


SALES & MARKETING DIV.(SEOUL, KOREA): TEL : (02) 259-1114 FAX: (02) 259-2468 SAMSUNG ELECTRONICS JAPANCO.,LTD.( TOKYO) 
SAMSUNG SEMICONDUCTOR INC.(USA, SANJOSE): TEL : (03) 5641-9850 FAX : (03) 5641-9851 


TEL : (408) 954-7000 FAX: (408) 954-7873 SAMSUNG SEMICONDUCTOR EUROPE GMBH ( FRANKFURT): 


HONGKONG BRANCH : TEL : 8626900 FAX :8661343 TEL: 0049- 6196-90090 FAX :0049 -6196-900989 
TAIWAN BRANCH(TAIPEI): TEL : (2) 757-7292 FAX : (2) 757-7311 SINGAPORE PTE LTD.,: TEL: 535-2808 FAX 227-2792 








16M SYNCHRONOUS DRAM 


What can you expect from Samsung, the company recognized around the 
globe for the technology that leads to the world’s first dedicated 8-inch, 
16M wafer production line? Only the best... 

Samsung stands ready to quickly respond to the need for high bandwidth in 
new memory and graphic systems. That includes 16M synchronous DRAMs 
(SDRAMs), with fast cycle times being synchronized with system clock, 
which makes them an exceptional choice for high-end PCs, Servers, 
Multimedia, 3-D graphics, Workstations and Multi-processor systems. 
Samsung's 16M SDRAMs have been optimally designed in x4 and x8 
organizations with high frequency operation of 100/83/77 MHz. 


SAMSUNG 


Moreover, these chips are extremely energy efficient, operating on a single 





3.3 volts supply and accompanied with the highest quality and customer 
service you expect from the world leader in memories. State-of-the-art DRAM 


technology from the leader, Samsung. 


PRODUCT LINE-UP 
| | Freq. 
KM44S4020AT-10 100MHz 
4Mx4 KM44S4020AT-12 83MHz 
KM44S4020AT-13 77MHz 
KM48S2020AT-10 100MHz 
2Mx8 


KM48S2020AT-12 83MHz 
* All Products meet JEDEC Standard 
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4096cycle/64ms 
4096cycle/64ms 
4096cycle/64ms 


4096cycle/64ms 
4096cycle/64ms 
4096cycle/64ms 






























KM48S2020AT-13 77MHz 
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FAST 
CMOS 


FLASH A/Ds 


Micro Networks Can Solve 

b (o]0] a7ave)®)|(er-\i(e)a mb paa\- 

with the Industry’s Fastest 
OV L@NSy siclsial-V, BY @rela\/=\a(siace 


FEATURES 
e 6-Bit Resolution 
e +5V Supply Operation 
¢ T/H Not Required 
e DIP and SOIC Packaging 


« Commercial, Industrial 
and Military Models 


Call or FAX for FREE Samples 
or Product and Applications 
Information for Our CMOS 
Flash A/D Converters. 


Maximum Performance 
Minimum Power 
gay.4 


Wilelcer Klein elas 
is an ISO-9001 
“Registered Firm’ 


LSASO 9001/EN 29001 


MICRO 


ee ee @) =) < 
324 Clark Street 
Nie@scicis \A\ Ol 686 
Tel (508) 852-5400 
Fax (508) 853-8296 





READER SERVICE 179 





TECHNOLOGY BRIEFING 


Know Your Higu-SPEED INTERCONNECTS 


n the design of extremely high-speed networks such as Fibre Channel, 
where data rates can exceed 1 Gbit/s, it’s become critical to characterize 
the data-transmission performance of I/O paths. Component suppliers 
have tried to help by focusing on issues such as crosstalk, impedance 
matches and changes to them, attenuation, and electrical length, but such 
parameters are only parts of the bigger picture. It’s time to take a more holistic 
approach to characterization of the I/O path. 

Telecommunication engineers working with long-haul cables have long 
been acquainted with a cable-characterization technique called eye-pattern 
analysis, in which a differential signal is driven through the cable and 
examined at the terminus with a sampling oscilloscope. As random data bits 
are superimposed on top of each other on the oscilloscope screen, an “eye” 
pattern takes shape. Eventually, the cable’s limitations cause that “eye” 
shape to narrow until errors begin to creep in as intersymbol interference. 

Engineers at W.L. Gore & Associates Inc., Newark, 
Del., are applying eye-pattern analysis to a new family 
of high-data-rate cables that’s compatible with all 2-mm 
backplane connector systems. Doing so helps determine 
the impact of design options on the total transmission 
performance of the complete I/O path. According to 
Craig Theorin, a product specialist at W.L. Gore, eye- 
pattern degradation represents a severe bottleneck in 
high-speed systems requiring cable runs of any signifi- 
cant length. “At these data rates, moving past five feet 
or so of cable is what you might call a ‘long’ run,” said 
Theorin. “If you’re using a slow data rate, like Ethernet, 
cable length is less significant. But if you’re using a 
backplane connector with a 2-mm pitch, you can only use 
so big of a cable. Then ‘long’ becomes a much smaller number.” 

Coupled with the trend toward higher data rates is another trend toward 
lower-voltage-swing logic transitions. According to Mike Scott, product man- 
ager for the 41-Series of line drivers, receivers, and transceivers from AT&T 
Microelectronics, Allentown, Pa., many designers are exploiting the lower 
voltage swing of the pseudo-ECL output level (about 1 V) used by drivers and 
receivers like the 41-Series instead of the TTL-type interface, which Swings 
about 2 to 2.5 V. This shift in transition levels brings good news and bad news. 
On the plus side, a differential pair is now switching at lower voltages, which 
means lower amplitude signals and less radiated noise. Skew is also reduced 
for higher performance. 

But the minus side is that at lower transition levels, the cable is even more 
of a factor in ensuring that signals traverse its length without error. So in this 
scenario, a scheme for more stringent characterization of the I/O path, such as 
the one adopted by W.L. Gore, becomes even more necessary. This is illustrated 
by the fact that at cable runs up to about 10 meters, the data rate the 41-Series 
drivers can sustain is limited by the device itself, says Scott. That rate ranges 
to 400 Mbits/s. But at longer lengths, cable impedances and capacitances begin 
to reduce the overall system data rate, making the rate line-dependent. 

In general, it seems as though engineers are more aware than ever of the 
impact of the interconnections they design into their systems. According to 
Fabrizio Zanella of Teradyne Connection Systems, N ashua, N.H., more and 
more buyers of Teradyne’s 2-mm backplane systems request complex Spice 
models of the interconnections. Such multiline or matrix models typically 
represent 36 pins and enable the user to choose which pins to define to ground 
and determine what the crosstalk would be between the signal lines. In addi- 
tion, more interconnect manufacturers are making such detailed models avail- 
able to customers. Hopefully, suppliers and users of interconnects will continue 
to work together to help make high-end systems fall into place more easily. 
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National Instruments GPIB 


nlimited 
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AT-GPIB/INT 





ince 1976, National Instruments has set the standard 
for GPIB hardware and software for general-purpose "ESS oo 


computers. We also adhere to a continuous improve- brought you the 8 Mbytes/: HS488 protocol. 
ment and compatibility strategy for GPIB that is unmatched This year, with the TNT4882C” single-chip interface, we 
in the industry. Each new generation of our products were the first to deliver low-power products like the 


delivers compatibility with increased functionality, PCMCIA-GPIB. 

reliability, and performance for the same low price. 

Worldwide Technical Support 

Cross-Platform Compatibility With our worldwide technical support team, we 

For the past 10 years, our industry-standard i are committed to making you successful in your 

NI-488.2™ software, included with every GPIB inter- application, no matter when you bought our product. 

face we sell, has guaranteed that you never have to rewrite 

your instrument control applications for new computer plat- Free Brochure 

forms or operating systems. To learn more about our latest GPIB products, give us a call 
and we'll send you our new GPIB brochure. 





Maximum Performance 
In 1987, we delivered the first inter- 
faces that surpassed the 1 Mbytes/s 


barrier. In 1990, with the NAT4882° Wy NATIONAL eantuecckacs 





chip, we brought the industry to INSTRUMENTS cal 200) ser 
.o. an anadaa 


IEEE 488.2 compatibility. In 1993, we 
The Software 1s the Instrument* 
6504 Bridge Point Parkway ¢ Austin, IX 78730-5039 © Tel: (512) 794-0100 © 95 (800) 010 0793 (Mexico) ® Fax: (512) 794-8411 


Branch Offices: Australia 03 879 9422 « Austria 0662 435986 * Belgium 02 757 00 20 * Canada 519 622 9310 © Denmark 45 76 26 00 « Finland 90 527 2321 « France 1 48 14 24 24 e Germany 089 741 31 30 
Italy 02 48301892 * Japan 03 3788 1921 * Netherlands 03480 33466 * Norway 32 848400 « Spain 91 640 0085 * Sweden 08 730 49 70 « Switzerland 056 20 51 51 ¢ U.K. 0635 523545 


© Copyright 1994 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies. 
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You know time is money. And at Texas 
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Instruments, we can help you speed your product 
to market. Meaning you are free to do what you do 
best — create the next breakthrough products. 


Be first to market with leading-edge 
designs. From notebooks and PDAs to wireless 


communications and multimedia, you can 













| 

| 

: harness the power of TI’s DSP solu- 
tions, low-power 486 
microprocessors and 
mixed-signal devices to 
design unique products 

| fast. Our industry-leading 
TMS320 DSP family offers a 
road map with the flexibility of 
software-programmable solutions | 
that can migrate into highly 
integrated, custom DSPs that 
deliver cost-effective high 
performance. And compatible 
logic families and memory 


designs easily from 5 V to 3 V. 
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ory and analog cells, Tl ha 

ate produce a highly diff 
elivery made a dif 

devices also help you move your -ramp manufac 

an industry leader. 
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Squeeze the most 
out of your design cycle. 


Technical support that gets you up to speed, 
fast. Move quickly from selection to prototype with 
clear, concise technical information and real-world 
application notes. And C compilers, emulators, devel- 
opment tools, behavioral models and SPICE rules can 


help you create DSP solutions in record time. 


Setting the benchmark: A 94% on-time 
delivery record. At TI, we deliver what we 
promise. So you won't be left waiting for your ICs 
to arrive. In fact, in an expanding market, we 
set an industry benchmark by having a 94% 


on-time-to-commit-date delivery record. 


Win the race to market. Getting 
to market faster with a better prod- 
uct. That's what business is all about. 
And with TI, you'll find a unique 
blend of silicon, support 
and service. We call it 
Total Integration™ You'll 
call it your competitive 
edge. To find out more, 


just call your nearest TI 





sales office listed below. 


BebeA. C HH" 


> TEXAS 


INSTRUMENTS 


Australia & New Zealand: Sydney, 61-2-910-3100, fax 61-2-805-1186; Melbourne, 61-3-696-1211, fax 61-3-696-4446. 
Hong Kong: 852-737-0338, fax 852-735-4954. India: 91-226-9007, fax 91-226-7849. Korea: 82-2-551-2804, fax 82-2-551-2828. Malaysia, 
Indonesia and Thailand: 60-3-208-6001, fax 60-3-230-6605. People’s Republic of China: 86-1-500-2255, ext. 3750, fax 86-1-500-2705. 
Philippines: 63-2-817-6031, fax 63-2-817-6096. Singapore: 65-390-7100. fax 65-390-7062. Taiwan: 886-2-377-1450, fax 886-2-377-2718. 
© 1994 TI 00-8601ae 
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When it comes to 
solutions, nobody pe 


Introducing Intel 16 & 32Mb density of the 16Mb chip in the same 1.2mm-slim, 
FlashFile™ Memory. 56-lead TSOP package, making it the only compo- 
If you need high-density, nent to enable 200MB-per-cubic-inch flash arrays. 
wee §=nonvolatile flash memory for Both components offer a 70ns read access time 
. “s 4 your mobile PC andembedded _at 5V. And fast data storage is enabled by on-chip 
"agries | designs, we’ve got the ticket: buffers, which boost sustained write performance to 
— New 16 and 32Mb FlashFile™ 1.7MB per second in 32-bit systems. 
cnmpOnehIs ake smallest, fastest, most power- To save power, both chips support 3.3V read 
efficient flash chips we’ve ever fielded. Operations, and can be configured as either x8 or x16. 
The 32Mb chip’s dual-die design doubles the And silicon power management automatically shifts 


© 1994 Intel Corporation. Stadium by Baron Wolfman/NFL Photos. 





ih-density flash 
cks them 1n like Intel. 


current consumption down to a 1 to 2mA static mode, | component is the most cost-effective 3.3V flash 
while sleep mode further drops it to just 1 to 2uA. memory available. 


Compatible with existing FlashFile designs, these So if you want density, call for literature at 
chips can replace ROM/RAM and disks in storing +44 (0) 793 431155. Because when it comes to high- 
applications, O/S and data files. Supporting one mil- _ density flash, nobody else is even in the ballpark. 
lion erase cycles per block, FlashFile architecture 


also enables mass storage subsystems like our Type I 
and II, PCMCIA Flash Cards and ATA Flash Drives. 


And when it comes to flash value, Intel is in a ntal 
league all by itself. In fact, the 16Mb FlashFile ® 
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OCTOBER 


1994 GaAs RED Workshop, Oct. 16. 
Wyndam Franklin Hotel, Philadel- 
phia, PA. Contact William J. Roesch, 
TriQuint Semiconductor, (503) 644- 
35385 ext. 278. 


1994 Wireless Circuits, Intercon- 


SIEMENS 


UPCOMING MEETINGS 


nection, and Assembly Workshop, 
Oct. 16-19. Paradise Valley, AZ. Con- 
tact Sharon Aspden, conference co- 
ordinator, Rogers Corp., 100 S. Roo- 
sevelt Ave., Chandler, AZ 85226; 
(602) 961-1382; fax (602) 961-4533. 


Sth International Conference on 
Signal Processing Applications & 


With the compli- 
ments of silicon! 


25 GHz bipolar 


transistors. 


Never available until now, and now only 
through us: SIEGET® bipolar transistors 
for the 25 GHz frequencies — in silicon. 
Suitable for all mobile communication 
standards — with 3 V and 20aB gain 

at 2 GHz — they give you the perfect 
design solution at a new low price. 


Want to know more? 
Fax (49) 911-3 001238, Info HL 9122 


((t 
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Technology, featuring DSP World 
Expo, Oct. 18-21. Infomart Confer- 
ence and Exhibition Center, Dallas 
TX. Contact DSP Associates, 49 Riv- 
er St., Waltham, MA 02154; (617) 891- 
6000; fax (617) 899-4449. 


Soft Ferrite Users Conference 794, 
Oct. 24-25. Westin O’Hare Hotel in 
Chicago (Rosemont) IL. Contact 
Magnetic Materials Producers Ass- 
sociation, 118. LaSalle St. # 400, Chi- 
cago, IL 60603; (312) 201-0101; fax 
(312) 201-0214. 


Geoworks Technology Summit 94, 
Oct. 25-26. Hyatt Regency, Burlin- 
game, CA. Call (800) 524-1857, ext. 
1232. 


1994 IEEE Nuclear Science Sym- 
posium (NSS), Oct. 30-Nov. 5. Nor- 
folk, VA. Contact Lowell A. 
Klaisner, Stanford Linear Accelera- 
tor Center (SLAC), P.O. Box 43849, 
Mail Stop 30, Stanford, CA 94309; 
(415) 926-4463; fax (415) 926-3654. 


LEOS ’94, Oct. 31-Nov. 4. Sheraton 
Boston Hotel & Towers, Boston, 
MA. Contact Susan Evans, I[EEE/ 
LEOS, 445 Hoes Lane, P.O. Box 
1331, Piscataway, NJ 08855; (908) 
562-3896; fax (908) 562-1571. 


16th International Conference of 
the IEEE Engineering in Medicine 
& Biology Society, Nov. 3-6. Omni 
International Harbor Hotel, Balti- 
more, MD. Contact Steve Marlin, 
Meeting Management Inc., 2703 
Main St., Suite 690, Irvine, CA 92714; 
(714) 752-8205; fax (714) 752-7444. 


1994 IEEE International Confer- 
ence on Computer-Aided Design 
(ICCAD), Nov. 6-10. Red Lion Hotel, 
San Jose, CA. Contact MP Asso- 
clates, 5805 Spine Rd., Suite A, Boul- 
der, CO 80801; (308) 530-4562; fax 
(308) 580-4834. 


1994 IEEE Global Telecommunica- 
tions Conference (GLOBECOM 
94), Nov. 27-Dec. 1. Fairmont Hotel, 
San Francisco, CA. Contact Terry 
Kero, Sprint, 1 Adrian Ct., Burlin- 
game, CA 94010; (415) 375-4338; fax 
(415) 375-4079. 
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NEWSLET 


A recently introduced green-wavelength micro laser represents a major 
GREEN MICRO LASER breakthrough in laser technology in terms of size, power, and cost. Devel- 


BOASTS SMALL SIZE oped at Uniphase Corp., San Jose, Calif., the micro laser combines infrared- 
diode laser energy and a proprietary crystal formulated using a new material known as 
vanadate. By reducing the long wavelength of the already developed red-diode laser, scien- 
tists are able to produce the shorter wavelengths required for a green laser. The micro laser is 
approximately 1 in.? in size, and is 100-times smaller than other conventional devices. It has a 
power range of 5 to 10 mW at a cost of $5000 to $12,000, including power supply. These 
features make it ideal for applications in the biomedical and printing industries. It is anticipat- 
ed that the micro laser will play a key role in the development of laser-based RGB systems for 
color printing and high-definition displays. Currently, work is being done by the company to 
develop a blue-wavelength laser. Call Uniphase at (408) 484-1800. cA 


Through mutual cooperation, Optical Data Associates (ODA), Tucson, Ariz., 
MULTILAYER P OLYMER and the Materials Science & Development Laboratory of Dow Chemical Com- 
SUITS LARGE-AREA MIRRORS pany, Midland, Mich., have characterized Dow’s unique extruded microlayer 
polymer. Currently, the new polymer is being used in the design of large-area mirrors. One 
mirror design, for example, reflects visible light but is transparent to infrared radiation. It is 
expected that such a mirror could find its place in projection systems, medical lighting, fix- 
tures, and energy-conservation glazing. The patented material is made by driving resins with 
diverse refractive indexes through a specialized extruder, forming a complex structure. Be- 
cause this structure can consist of hundreds to even thousands of optical layers, and it is as 
rugged as the polymers from which it is made, no additional substrate is required for support. 
Due to the nature of its construction, the polymer also eliminates any problems with adhesion. 
In addition, the extrusion process used to formulate the multilayer polymer is inexpensive, 
compared with conventional layer-deposition processes. Consequently, it is ideal for a number 
of large-area applications. For further information, contact Dr. Michael R. Jacobson at (602) 
748-7383. CA 


The Ultra Clean Technology Research group of Tohoku University, Sendai, 
CONSORTIUM MONITORS Japan, is the most recent addition to a joint U.S.-European research program, 


SEMICONDUCTOR INDUSTRY consisting of the BOC Group, Murray Hill, N.J.; MCNM Research Consor- 
tium, Research Triangle Park, N.C.; and the Interuniversity Microelectronics Center, Leuven, 
Belgium. The international consortium is dedicated to using in situ monitoring technology to 
look at semiconductor gas contamination effects on chip yield for cost-of-ownership analysis. 
Past research has focused on gas purification and analysis, and advanced semiconductor 
processing, resulting in valuable feedback on the performance of new grades of specialty gas- 
es and equipment and on-site nitrogen generators. Future work will examine ways to improve 
the accuracy of semiconductor chip yield production models. Specifically, the BOC Group is de- 
veloping in-reactor methods of gas analysis at MCNC for improved characterization of semi- 
conductor manufacturing. MCNC is refining the Sematech total cost-of-ownership models, 
which allow chip makers to rate the value of specific improvements in gas processing by exam- 
ining chip yields and economic factors. Both IMEC and Tohoku University will coordinate to 
utilize the analytical techniques on several advanced processes in their respective fabs. For 
further information, contact Martha L. Eckert at (908) 771-1882. CA 


Sandia National Laboratory, Albuquerque, N.M., and IBM Federal Systems 
SANDIA To STUDY Company, Houston, Texas, have combined efforts to develop a high-perfor- 
STORAGE SYSTEM mance storage system (HPSS). The results of their study, as part of a $3.7 
million Cooperative Research And Development Agreement (CRADA), are expected to lead to 

the development of a storage system that will function effectively with a wide range of 
massively parallel processing systems. It is anticipated that this system will be used in high- 
performance computer network environments, particularly for the transfer of large files 
between supercomputers and storage at high speed. Future efforts will focus on testing a 
general-purpose high-performance, distributed, hierarchical storage system architecture, 

and developing a new storage system in the areas of network-attached storage devices, multi- 
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the worlds largest selection 
2KHz to 1OGHZ from $2° 


With over 300 standard models, from 2-way to 48-way, 0° 90° and 180° 

90- and 75-ohms, covering 2KHz to 10GHz, Mini-Circuits offers the world’s 
largest selection of off-the-shelf power splitter/combiners. And, with rapid 
turnaround time, we'll also supply “special” needs, such as wider bana- 
width, higher isolation, lower insertion loss and phase matched ports. 

Available for use in military and commercial requirements, models 
include plug-in, flat-pack, surface-mount, connectorized standard 
and custom designs. New ultra-miniature surface mount units 
provide excellent solutions in cellular communications, GPS 
receivers, Satcom receivers, wireless communications, and 
cable systems. 

All units come with a one-year guarantee and unprecedented 
“skinny” sigma unit-to-unit and production run-to-production run 
repeatability. All catalog models guaranteed to ship in one week. 
Mini-Circuits...dedicated to exceed our customers’ expectations. 





P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 
For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY « EEM « MINI-CIRCUITS’ 740- pg. HANDBOOK. 
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3pF SCSI Gives Your 
Bus a Lift 


Lighten your bus and take your 
designs to a new level of speed with 
Unitrode's UC5613 nine line SCSI 
active terminator. With the lowest 
capacitance available today, your 
designs will have hotswap ability, and 
a high transfer rate. The UC5613 will 
launch your CD Rom and computer 
peripheral designs with confidence 
and greater speed. 


Call, FAX, or write us today for free 
samples and application information. 


[.SJISO S001/EN 29001 





YT ) The UC5613 Advantages 


@ 3pF Channel capacitance during 
disconnect 


# Meets SCSI hot plugging capability 


@ +400mA Sinking current for active 
negation 


@ Custom power packages are 
utilized to allow normal operation 
at full power (1.2 watts) 





 0.7V Dropout voltage regulator 


hcspcecsaomganae: a csmeame Logic command disconnects all 
Megatransfer Rate termination lines 


~ 100A Supply current in disconnect 
LS INTEGRATED mode 
CIRCUITS 
a UNITRODE 
TEL: (603) 429-8610 


FAX: (603) 424-3460 
7 Continental Boulevard, Merrimack, NH 03054 READER SERVICE 180 








You begin sampling. 
Your heart ts 
hammering. 


You re in prototype. 
The anticipation 


builds. 









Proyect definition. 
Buckle up. 






Change orders and 
1st revision. 
Stay tn control. 









©1994 Xilinx, Inc., 2100 Logic Drive, San Jose, CA 95124. Europe, 44 (932) 349401; Japan, 81 (3) 297-9191; Asia, 852 (3) 721-0900. Xilinx is a registered trademark, HardWire is a trademark, and The Programmable Logic Company is a service mark of Xilinx, Inc. 


The lifecycle of a product is 
a white knuckle ride. And 
youre sitting right up front. 

The best way to prepare 
for this hair raising journey? 
Xilinx® FPGAs, obviously. 

Ok, you're at the bottom 
of the first hill. Prototypes 
are made. Budgets are set. 
Meetings are called. 

Well, thanks to reduced 
geometries and improved 
manufacturing techniques, 


we ve reduced our FPGA 
prices by as much as 70%. 





Nice way to start, isn’t it? 















ship looms. | 
You battle your; 
fears. 


< i 
i 


- 


¥ ¢ 





To market you go. 
You're exhilarateo. 


All other trademarks or registered trademarks are the property of their respective holders. 


You begin climbing. You 
feel the anticipation. But 
then there are last minute 
changes. Minor improve- 
ments. New features. 

With Xilinx FPGAs, you 
simply reconfigure, and 
you're right back on track. 

Again you crest the hill, 
head for the marketplace, 
and production levels start 
really screaming. 

And now you want an 
even more economical, high 
volume solution. Quickly. 


No problem. 


The ticket is HardWire; 
our mask-programmed, and 
easily-converted-from-your- 
FPGA, production parts. 

There's no redesign, no 
test vectors, no re-simulation 
and, since Xilinx HardWire 
prototypes are fully guaran- 
teed, no risk. We're talking 
weeks here, not the months 
you'd wait for gate arrays. 

And when production 
inevitably slows down, we 
can take you back to FPGAs 
just as quickly. 

Just in case you want to 


You're tn high volume. 
And absolutely pumped. 


Sales are slowing. 
Wheres the next 
generation? 


release an updated version 
of your system, or match a 
competitors new feature. 

If you've gone with Xilinx, 
no sweat. Unlike gate arrays, 
you can make changes and 
still keep your product line, 
along with your companys 
profits, flying high. 

Then, one day, sales start 
slowing down. Your product 
is beginning to show its age. 
Which means its time to take 
the ride with your systems 
next generation. 

No one’s better equipped 
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— Whew! 
Ready to go 
again? 


to take that ride with you — 
and to make it pay off big 
time — than we are. 

To learn more, call us at 
800-231-3386 for a copy of 
our white paper on the total 
cost of logic ownership, or 
simply contact your Xilinx 
representative. 

Now —ready to go again? 
If so, raise your hands. 


>= XILINX’ 


The Programmable 
Logic Company. 


lr OCU 
on averages of actual data, © 9MFCS 
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Everywhere you 
work, we play. 


MAX+PLUS II. The right tools for 
any design environment. 


Now you can get all the benefits of programmable 
logic without changing your design environment. 
Our MAX+PLUS II development tools work 
with your existing CAE tools through EDIF, 
Verilog HDL and VHDL interfaces. And they 
run on any platform, from PCs under Windows 
and Windows NT to Sun, HP, DEC and IBM 


workstations. 





Create your ideal system. 

Start with the features and device support you 
need today. As your needs change, you can add 
new features quickly and easily. That’s because 
MAX+PLUS II interfaces with over 50 different 
design entry, synthesis and verification tools 
from major vendors such as Cadence, Mentor 
Graphics, Orcad, Synopsys and Viewlogic. Best 
of all, MAX+PLUS II supports all Altera device 
families, including MAX 7000 and FLEX 8000— 
offering industry leading speed, and densities up 
to 50,000 gates. 


Faster compilation, faster to market. 


The MAX+PLUS II Compiler processes an average 
high-density design at 1,000 gates per minute— 
up to 40 times faster than the competition. This 
means your products will get to market faster. 


The Altera Advantage. 

When you choose Altera for your programmable 
logic needs, you get more than speed and density. 
You also get technology leadership, the industry’s 
easiest-to-use software tools, and comprehensive 
technical support. This is real value. This is the 
Altera Advantage. 


Play with it. 

For a limited time, you can try MAX+PLUS II for 
30 days with our free demo disk. Call Altera today 
at 800-9-ALTERA (800-925-8372), or write to us at 
2610 Orchard Parkway, San Jose, CA 95134-2020. 
We'll show you how to play at work. 


© Copyright 1994 Altera Corporation. Altera and MAX are registered 
trademarks, and MAX+PLUS II, MAX 7000, and FLEX 8000 are 
trademarks of Altera Corporation. All other trademarks are the 
property of their respective holders. 
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TWO CURRENT-FEEDBACK OP AMPS AND A LINEAR 
CONTROL CIRCUIT BUILD MONOLITHIC VIDEO FADERS 


aders in video sys- 
tems are complex cir- 
cuits, requiring linear 
control, a wide bandwidth, 
low distortion, and a dc out- 
put level independent of the 
control signal. In addition, 
accurate gain—unchange- 
able over temperature—is 
mandatory. Such parame- 
ters can be met with elec- 
tromechanical approaches 
such as servo-driven poten- 
tiometers, which have their 
own drawbacks that can be 
overcome with a monolithic 
design. But cramming all 
this performance into on 
semiconductor IC (which 
must sell for about $6.00 
each in 1000-piece lots) is 
quite another matter. 
This is what Bill Gross, op 


Servo 
amplifier 


amp design manager at Lin- 
ear Technology Corp. 
(LTC), Milpitas, Calif., was 
up against when he deter- 
mined that the market 
needed a single-chip device 
and started developing the 
company’s LT1251/LT1256 
faders. 

In a video system, a fader 
circuit dissolves one video 
signal (picture) into a sec- 
ond video signal (a second 
picture). An ideal fader 
looks like a “potentiometer” 
connected between the out- 
puts of a pair of amplifiers, 
each buffering a separate 
video input signal (Fig. 1). 
The output of the fader is 
taken from the “wiper” of 
the “potentiometer” (Fig. 
la). The control signal 


Set k from 0 to 1 
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moves the “wiper” from one 
signal source (V,) to the 
other (V9) in a linear man- 
ner. That is, when the con- 
trol signal changes from 
zero to full scale, the wiper 
moves from one end of the 
potentiometer to the other, 
and the output signal 
changes from just V, to just 
Vo. When the control signal 
is at 50% of its value, the 
wiper is at the center of the 
“potentiometer”, and the 
output (Voyp equals V4/2 + 
V,/2. 

A fader can be con- 
structed, as shown in the 
figure, using an electrome- 
chanical servo-driven po- 
tentiometer. Though this 
approach represents a 
straight-forward design, al- 
beit it complicated, it is ex- 
pensive and the control 
channel is slow . 

In the LTC video fader, 
the servomechanism is im- 
plemented with mathemati- 
cally equivalent blocks k, 1- 
k, and the summation cir- 
cuit X, where k is a constant 
which can have any value 
between 0 and 1 (Fig. 1b). A 
pair of current-feedback op 
amps providing gains A, 
and A» handle the two in- 
puts. For flexibility, the 
user sets A; and Ag gains 
DESI6é NE 
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with external resistors. 
Since the op amps are cur- 
rent-feedback types, the re- 
sistors also set the band- 
width. For the ideal condi- 
tion where external feed- 
back resistor Rp equals ex- 
ternal feedback resistor 
Rro: 


Vout = 
(k)(V1)(Ay)+(1-k)(V2)(Ag) 
where 

Ay =1]+ Rry/Re1 

and 

Ag =l]+ Rpo/ Rae 


The control circuit consists 
of two identical voltage-to- 
current converters, each of 
which contains an op amp (C 
and F'S), an npn transistor, as 
well as a resistor (Rc and 
Reg) (Fig. 2). The voltage-to- 
current converter on the 
right generates full-scale 
current Ips, and the one on 
the left generates the control 
current Ic. The constant k is 
the ratio of Ic to Ipg and 
ranges from a minimum of 
zero when Ic equals zero, to 
a maximum of 1 when Ic 
equals or is greater than Ips, 

The op amp in each volt- 
age-to-current converter 
drives the npn transistor 
connected to its output until 
the voltage at the op amp’s 


inverting input equals the 
voltage at its non-inverting 
input. If the open end of 
either Rc or Rr is 
grounded, the _ voltage 
across it is the same as the 
voltage at the non-invert- 
ing input. The npn-transis- 
tor’s emitter current is 
therefore equal to the input 
voltage divided by the 
value of the resistor. The 
collector current is essen- 
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tially the same as the emit- 
ter current and the ratio of 
the two collector currents 
sets the gain. 

Grounding Rc and Rgsg 
and applying a 2.5-V full- 
scale reference to the Vg 
input sets Ipg at approxi- 
mately 500 vA (see figure 1, 
again.). When the control 
voltage applied to the Vc 
input is negative or zero, Ic 
and k are zero. When Vc is 


2.5 V or greater, Ic equals Ipg 
and k equals 1. The gain of 
the V; channel ranges from 0 
to 100% as Vc increases from 
zero to 2.5 V, while the gain 
of channel two (V2) moves in 
the opposite direction, from 
100 to 0%. 

The resulting faders with 
both channels configured 
for a gain of one sport small- 
and large-signal band- 
widths of 30 MHz andaslew 


VIBRATION ISOLATION USES PIEZO-CERAMIC 
ELEMENTS TO YIELD ULTRA-QUIET PLAFORMS 


( } ompanies that manu- 
facture ICs_ using 
deep-submicron _li- 

thography have long bat- 

tled to overcome limitations 
in lithography, diffusion, 
etching, and other process 
steps. But through it all, to 
get the most accurate re- 
sults, the manufacturing 
and some of the test-and- 
measurement equipment it- 
self must be shielded from 
minuscule low-frequency 
vibration sources (mi- 
croinch displacements)— 
especially in the lithogra- 
phy subsystems. Now, an 
active compensation tech- 
nique promises to cut ex- 





ternal low-frequency vibra- 
tions by sensing them and 
then generating opposing 
motions that effectively ne- 
gate the vibrations. 

To perform the active 
cancellation, engineers at 
Barry Controls, Brighton, 
Mass., have designed a 
scheme employing piezo- 
ceramic motion elements 
and both geophone and 
other displacement sensors 
embedded in active pedes- 
tals. Either three or four 
pedestals (referred to as 
feet) are tied together over 
a bus that connects them to 
a user-interface controller. 

Active vibration isolation 


FIELECTRONIC 


starts at frequencies of 
about 0.8 Hz and can reduce 
the effects of vibration by a 
factor of five times over any 
other currently available 
active scheme. Further- 
more, the scheme signifi- 
cantly improves the ability 
to reject payload distur- 
bances. The system actu- 
ally employs both active- 
and stiff-passive-isolation 
subsystems. The active sys- 
tem enhances isolation from 
0.38 Hz to 200 Hz, achieving 
up to 99% isolation starting 
at 30 Hz. In combination, 
the two subsystems attenu- 
ate up to 99% of the total 
vibration throughout the 


Tri-axial displacement sensors 
(for payload disturbances) 


Tri-axial 


geophones 


(for floor 


disturbances) 
Stiff, light-weight metallic cube 


Stiff support structure 
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rate of 300 V/us. Differen- 
tial gain and phase run 
0.1% and 0.1”, respectively, 
and total harmonic distor- 
tion runs 0.001% (at 1 kHz 
and k = 1). The bandwidth 
of the control-signal path is 
10 MHz. 

For additional informa- 
tion on the IC video faders, 
call Bob Scott at (408) 482- 
1900. 

FRANK GOODENOUGH 


total range of frequencies. 

The multi-foot subsys- 
tem can be used to stabilize 
each piece of equipment, 
and can contain the stabili- 
zation cost to about $30,000 
per piece of equipment. 
Larger systems that em- 
ploy more active feet can be 
created—the only limita- 
tion for now is the power 
supply used in the user-in- 
terface controller that ties 
the feet together. 

By keeping the stabiliza- 
tion cost low, manufactur- 
ers can eliminate one of the 
major cost factors when 
they build their big facili- 
ties, says Rick Earle, the ac- 
tive product business man- 
ager. For example, Earle 
continues, many of the ad- 
vanced fabrication facilities 


Payload support 


Z Inverted cup mount 


re, 


Piezoceramic 
stacks 
with 
Shear decoupling 
(2 for X- and Y-axis control, | 
3 for Z-axis control and 
Static load support) 





timize for 


Peak Performance! 





hen making the ascent to a finely-tuned circuit design, you 
need something better than trial-and-error methods. To design 
for peak performance, you need Paragon! 


Paragon optimizes the performance of analog designs while provid- 
ing you with complete control over performance goals and constraints. 
Part of the Design Center family of products, Paragon iteratively 
simulates your schematic-based circuit design using PSpice or 
PSpice A/D. Design parameter values are adjusted until the solution 
is found that best meets your specified goals subject to the constraints. 


Unlike most analog circuit optimizers, Paragon implements both 
unconstrained and constrained minimization algorithms. In fact, 


Paragon is the only analog optimizer in the industry that can tackle 
nonlinear constraint problems! Efficient algorithms mean fewer 
simulations are required to obtain results. 


Featuring a highly interactive user interface, Paragon provides you 
with immediate graphical feedback so that you can quickly observe 
circuit performance and investigate tradeoffs between different 
design parameter values, goals, and constraints. Whether you 
choose to use Paragon to automatically optimize your circuit design 
or to manually explore design tradeoffs, you’re assured of the most 
technically sophisticated, easy-to-use, and affordable analog opti- 
mizer available on the market today for PC and Sun platforms! 
Please call for more information. 


LM MicroSim Corporation 


20 FAIRBANKS ® IRVINE, CA 92718 « USA ® (714) 770-3022 
(800):.245-3022 * FAX: (7143,:455-05594 = BBS: (714) 830-1550 


Design Center and PSpice are registered trademarks of MicroSim Corporation. All other trademarks are the property of their respective owners. 


¢ Circle No. 305 for PC 


¢ Circle No. 306 for Workstation 


isolate their equipment by 
placing the critical items on 
suspended floors. Those 
floors are, in turn, isolated 
from the frame of the build- 
ing and mounted on shock- 
absorbing pillars. Such 
Schemes are very expen- 
Sive, costing millions of dol- 
lars to implement, and often 
require exhaustive geologi- 
cal analysis in a search for a 
factory site away from most 
vibration sources. 

As device features go be- 
low 0.5 um, most conventional 
vibration-isolation schemes 
just aren’t effective enough, 
and besides, the cost of build- 
ing large, very remote facili- 
ties increases to astronomic 
levels. Active compensation, 
then becomes an attractive al- 
ternative since it can be done 
very selectively and could 
greatly reduce the cost of new 
facilities or allow them to be 
closer to metropolitan centers, 
which are major sources of un- 
desired vibration. 

Each foot (pedestal) de- 
veloped by Barry Controls 
employs five piezoceramic 
elements that perform the 
active vibration isolation— 
one for the X, one for the Y, 
and three for the Z direc- 
tion. These piezo elements, 
explains Steve Shedd, the 
project engineering man- 
ager, are controlled with 
high-voltage commands as 
large as 800 V, which are 
generated by the _ inte- 
grated electronics. Sensor 
and compensation electron- 
ics complete the control 
system, all of which is 
housed in the foot. High- 
voltage commands, of 
course, cause the piezo ma- 
terial to slightly expand, 
thus creating an equal 
“move out of the way” mo- 
tion to the sensed vibration. 

The feet, are in turn, in- 
terconnected over a bus 
that collects data from each 
foot and provides the mas- 
ter computer used by the 
manufacturing facility with 
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vibration data and real- 
time health monitoring (see 
the figure). But, to ensure 
safe system operation, the 
intelligence, signal sensing 
and amplification, and high- 
voltage generation are all 
performed in each foot. 
The design of the active 
compensation system starts 
with three velocity-sensitive 
geophones that are used to 
sense floor disturbances, ex- 
plains Andrew Beard the 
senior development engi- 
neer. The geophones are 
mounted inside a metallic 
cube, which is, in turn, sus- 
pended on _ five piezo- 
ceramic stacks. Encasing 
the assembly on all sides 
but the top is a stiff support 
structure, through which 
the floor motions will be 
transmitted to the sensors. 
In addition to the trio of 
geophone sensors, continues 
Beard, a second set of tri-ax- 
ial sensors is used to detect 
payload motion relative to 
the cube. The payload sup- 
port is attached to the sus- 


pended metal block through 
an elastomer mount. The sec- 
ond set of sensors detect elas- 
tomer deflection and their out- 
puts are used to inertially 
damp payload motion. 

In the geophones, a coil 
moves in relation to a fixed 
permanent magnet, gener- 
ating small electric signals, 
which are amplified, ana- 
lyzed, and used to control 
the piezo elements. The 
geophone signals are typi- 
cally in the microvolt range. 
Asaresult, attention to cir- 
cuit and physical layout de- 
tails was necessary during 
the design stage, to ensure 
other system noise from 
signal sources didn’t swamp 
out the small sensor signals. 

Although one might as- 
sume that with such small 
signals, digital-signal proc- 
essing might be the best ap- 
proach, Shedd and his team 
members found that analog 
processing still offered good 
robustness and were less ex- 
pensive to implement—at 
least for this generation. The 


design team, however, did 
employ DSP-based develop- 
ment systems to create the 
closed-loop control scheme. 

The anti-vibration scheme 
can even eliminate vibration 
coming from within a piece of 
equipment such as a wafer 
stepper, §mask-inspection 
system, or laser trimmer, 
which typically have X-Y 
stages that must move at 
high speeds and yet generate 
little or no vibrations. By 
placing the pedestals un- 
derneath the system, the 
active compensation will 
sense the stage movement 
and rapidly damp payload 
motions, thus preventing 
rocking. Such compensa- 
tion allows the equipment 
to usually exceed the equip- 
ment manufacturer’s own 
operating specifications, 
thus improving manufac- 
turing productivity for fine- 
featured chips. 

For more information, 
contact Rick Earles at (617) 
787-1555. 

DAVE BURSKY 





PROPOSED FPGA BENCHMARKS 


REFLECT REAL-WORLD DESIGNS 


n FPGA _ synthesis 
A teveimarsin pro- 
posal was recently 
submitted as a working 
document to the Program- 
mable Electronic Perform- 
ance Corp. (PREP) stand- 
ards organization by Actel 
Corp., Sunnyvale, Calif. 
The proposal offers an al- 
ternative to standardized 
synthesis-benchmarking 
methodologies currently 
being considered by PREP 
Working Group-4 (WG-4). 
It received immediate en- 
dorsement from Exemplar 
Logic and Innovative Syn- 
thesis Technologies, two 
high-level design- and syn- 
thesis-tool developers. 
Actel’s proposal calls for 
the institution of method- 
ologies that more accu- 


EIELECTRONIC 


rately reflect real-world de- 
sign challenges. It also re- 
sponds to the concerns of 
synthesis-tool vendors that 
current benchmarks ap- 
pear to inhibit them from 
demonstrating their best 
capabilities. PREP WG-4 
has been chartered with de- 
fining a benchmark meth- 
odology for high-level de- 
sign- and synthesis-tools in 
concert with implementa- 
tion tools and target compo- 
nents from programmable- 
logic vendors. 

Tom Todd, Actel’s direc- 
tor of product marketing, 
explains that “high-level 
design and synthesis re- 
sults depend as much on the 
manner in which the tools 
are operated as they do on 
the core algorithms of the 
DES IGN 
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tools themselves. It’s more 
like playing a musical instru- 
ment than playing music ona 
CD player” he explains. 

The Actel proposal urges 
that component vendors, 
synthesis vendors, and cus- 
tomers be invited to submit 
real-world designs as 
benchmarks. More specifi- 
cally, Actel’s proposal rec- 
ommends that: 

e Benchmark circuits must 
be of sufficient density to 
demonstrate the capabilities 
of high-level tools. 

eImplementation meth- 
odology must allow use of 
any and all synthesis tools 
and methodologies avail- 
able to engineers. 

eKach circuit must use 
any five of nine existing 
PREP benchmark circuits 
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as building blocks within 
the context of real-world 
design. 

e Data reporting must re- 
quire measurement of the 
performance of the real- 
world design in the context 
of its target system. 

eThe tools used must be 
generally available to engi- 
neers, and the methodolo- 
gies used must be outlined 
in user documentation. 

Dennis Nye, Actel’s vice 
president of marketing, 
points out that it’s impor- 
tant to improve algorithms, 
technology libraries, meth- 
odologies, and links be- 
tween synthesis tools and 
tools developed by vendors. 
The Actel benchmark pro- 
posal, he asserts, allows for 
demonstration of those im- 
provements as they evolve 
over time. 

LISA MALINIAK 
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ADVANCED BALL-GRID ARRAY 
ADDRESSES COST AND SIZE ISSUES 


Ts ball-grid-array 
(BGA) package is 
quickly gaining in 
stature among manufactur- 
ers and users of fast, high- 
power and high-I/O devices 
such as microprocessors, 
PLDs, and ASICs. But for 
many systems houses, the 
ceramic BGA is too large, 
heavy, and expensive. 
Amkor Electronics Ine., 
Chandler, Ariz., has devel- 
oped an ultra-thin, light- 
weight BGA that takes 
some novel twists to ad- 
dress these and other issues 
of concern to high-volume 
assemblers. 

The SuperBGA pack- 
age’s assets are many and 
are led by a thermal resis- 
tance of less than 10°C/W (6 


j-a) and 0.3°C/W (6 j-c) fora 
package that measures 35 
by 35 mm and has 352 I/Os, 
according to modeling data. 
The package permits signal 
speeds of up to a frequency 
of 1.5 GHz. In terms of size 
and weight, the typical Su- 
perBGA package measur- 
ing 27 by 27 mm with 256 
I/Os has a mounted height 
of 1 mm and weighs 2 
grams. 

Some BGAs mount the 
die on a pe-board-like sub- 
strate and run the traces 
through the substrate to 
the solder balls on the other 
side. In the SuperBGA 
package, the die is mounted 
in a cavity in the substrate 
on the same side as the balls 
are, which are thermosoni- 





cally ball-bonded with gold 
wire to the die from a bond 
tier on the substrate’s pe- 
riphery (see the figure). 

This, according to Amkor, 
shortens the paths from the 
die to the solder balls and 
reduces capacitance and in- 
ductance. The chip and cav- 
ity are then filled with a liq- 
uid resin. Typical line and 
Space widths are 0.075 to 
0.100 mm. 

In other design options, 
vias are used to make elec- 
trical or thermal connec- 
tion of multilayer designs 
with up to five metal lay- 
ers. Construction is with a 
bismaleimide triazine di- 
electric separating signal 
layers. The dielectric of- 
fers a constant of 4.1 to 4.3 
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at 1 GHz. 

Another advantage of 
placing the balls on the 
same side of the substrate 
as the die is in routing. Sys- 
tems houses can _ easily 
route from the board to the 
SuperBGA package using 
4-mil traces rather than 
having to use 1 mil or less in 
some cases. 

A key feature of the pack- 
age is direct attachment of 
the chip to a thin, yet highly 
conductive copper heat 
sink. This heat sink covers 
the entire top surface of the 
package to provide an opti- 
mal path for heat dissipa- 
tion as well as an effective 
EMI/RFI shield. The high 6 
j-a specification is the re- 
sult. Silicon die, in some 
cases, have 120°C junction 
temperatures and 40°C am- 
bient operating tempera- 
tures. Using a 10°C/W 6 j-a 
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figure yields a calculated 
power-handling — specifica- 
tion of about 8 W. Dissipa- 
tion can be as high as 12 W 
depending on conditions. 
Amkor is working with 
Aavid Engineering Inc., 
Laconia, N.H., to develop 


Se 


heat sinks that will be com- 
patible with the SuperBGA 
package and will improve 
its thermal-dissipation fac- 
tor. 

A complete family of ball 
counts from 20 through 680 
and body sizes from 7 by 7 








through 51 by 51 mm will 
comprise the SuperBGA 
family. 

For more information on 
the advanced ball-grid ar- 
ray, contact Amkor at (602) 
821-5000. 

DAVID MALINIAK 
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Arm your VME system 
for industrial control with A-D and 
servo-motor control modules. 






Think 
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ready 
in an instant. 


Need network connections such as 
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hook you up with all you need. 
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Satisfy any taste in 
VMEmodules 
by choosing from over 
120 IndustryPack 
modules on the market. 





We offer you a wide 
spectrum 
of O/S software 
choices. 


As A VME 


Smorgasboard. 


The MotorolaVME product 


line is like a gourmet butiet. 
You take what you like, and 


Make The Call, 
Not The Board. 


Motorola VME boards 
offer you more choices. More 
ways to get the features you 


need, at a price you can afford. 


When you select your board 
from Motorola, you'll save a 
lot more than time. Add net- 
working options (such as 
Ethernet, Serial, X.25, SNA), 
memory, motor control, A-D 
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tasks, saving you slots, cash, 
and hassle. And as your needs 
change, just add modules to 
your existing board. 

While we serve up a huge 
menu of VME selections, there’s 
one thing we wont consider 
changing: our Five-Year 
Warranty. Call jaa 
Motorola and ie 
youll get your 7mm 
just desserts. 






Motorola VMEmodules let 
you select the features you need, 
at a price you can afford. 


For More Information Contact Your 
Local Motorola Sales Office. 
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New Product Update 
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OPT202, OPT209, and OPT301 are low cost, photodiode/amplifier ICs for instrumentation, scanning, 
and sensing applications. All share common features: the large, sensitive photodiode; a 1MQ 
feedback resistor; high responsivity, 0.45A/W; low dark errors; and a wide +2.25 to +18V supply 
range. OPT209 provides excellent performance for general purpose applications. OPT202’s bandwidth 
is 50kHz—ideal for pulsed-light applications such as barcode scanners. OPT202 and OPT209 are 
packaged in 8-pin clear plastic DIPs. OPT301 provides improved ultraviolet response—an excellent 
choice for spectrophotometers and fluorescence detectors—and it’s packaged in a hermetic TO-99. 
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“Power Miser” 
Instrumentation Amp 
Consumes Only 350nA 


INA118 is a precision instrumentation amp ideal 
for battery powered systems and other low 
power applications. It’s a power miser—operates 
with power supplies as low as +1.35V, or single 
supply operation to 2.7V. Quiescent current is 
only 350uA. Ideal for portable instruments, 
thermocouple amplification, medical instrumen- 
tation, and general purpose data acquisition 
designs—available in 8-pin DIP, SO-8 surface 
mount, and dice. 
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SCSI Termination Chip with Power-Down Mode 
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Low Cost Isolation 
Amp for Motor Control 
Applications 


1$0130 is a high isolation-mode rejection, 
isolation amplifier suited for motor control 
applications. It’s easy to use—no external com- 
ponents are needed. Key specifications are: 
10kV/us isolation—mode rejection, 85kHz large 
signal bandwidth, 4.6yV/°C Vog drift, and 
single supply operation. 150130 is available in a 
Space-saving 8-pin plastic DIP and plastic 
gull-wing surface mount packages. 
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New Applications 
Handbook 


This 425+ page handbook 
contains useful applications 
information for many of our 
Successful products. Included 

are general information appli- 

cations notes such as “Op 
Amp Performance Analysis” 
along with application notes 
for specialized products as a falSqgnns 
dual switched integrator. An 
index helps the user find 
just the right idea to solve an application 










problem. For a FREE copy, contact your local sales 
representative. 
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New 20-Bit A/D for Photosensors 


DDC101 is a 20-bit, current input A/D converter designed for 
direct connection to photodiodes and other low level current 
output devices. It replaces an amplifier circuit, programmable- 
gain amplifier, and high resolution A/D converter—all 
on a single, monolithic chip. It’s ideal for many precision 
instrumentation and process control applications including 
direct photosensor digitization, medical and chemical 
analyzers, and infrared pyrometry. Key specifications are: 
20-bit resolution; 1.69pm rms noise; up to 15kHz conversion 
rate, 2.5ppm of FSR, accuracy at low level; and 170mW power 
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REG5601 is an 18-line active terminator for SCSI-2 circuitry. On-chip resistors and 2.9V regulator provide the prescribed 110Q termination for low power dissipation anc 
high speed data transmission. All line connections can be disconnected from the bus with a single logic control line to reduce standby power consumption. Key specs are 
2.9V current-limited and thermally protected regulator, power-down mode of 150A max, and output capacitance in disconnect mode of 10pF typ. Packaged in a 28-leac 
surface mount package. 
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International Subsidiary Offices: Austria (43) 1 602 63 71, France (33) 1 395 43558, Germany (49) 711 77040, Italy (39) 2 580 10504, 
Japan (81) 33 586 8141, Netherlands (31) 3465 50204, Switzerland (41) 1 7240928, United Kingdom (44) 923 233837. 
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New Product Update 
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Stereo A> DAC 
with On-Chip Digital 


Filters and Output Amplifiers 





New 20-Bit Delta-Sigma Audio D/A 


PCM1710 is a low cost, dual voltage output, 20-bit delta-sigma D/A designed for digital audio 
applications. A digital filter and low noise output amplifier is included on-chip. It’s ideal for high 
volume audio applications such as portable and automotive CD players, laser disk players, and 
musical instruments. Key specs are: stereo, 16- or 20-bits, 0.004% THD+N max, 95dB dynamic range 
typ, 110dB A-weighted SNR typ, 256fs/384fs selectable clock, 3.2Vp-p output, and an 8X over 
sampling filter with -62dB stop band attenuation and +0.008dB pass band ripple. Available in a 
compact 28-pin surface mount package. 
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16-Bit D/A for 


Industrial Applications 


DAC712 is a new 16-bit D/A designed and spec- 
ified for industrial applications—it’s ideal for 
ATE equipment, analog |/0 boards, robotics, 
process controllers, and similar designs. 
Featuring a fast, 16-bit parallel, double-buffered 
interface for direct connection to industrial 
buses, DAC712 beats the competition in price, 
power, and package size. It’s packaged in a 
28-pin, “skinny” 0.3in. DIP—half the size of our 
competition! Power dissipation is a low 
600mW, and prices have been cut, too! It’s also 
available in a 28-lead SOIC package. 


READER SERVICE 160 


eee 


DC Restoration 
Circuit for Video 


SHC615 is a unique DC restoration device 
ideal for high speed, precision applications. 
Designed to stabilize the performance of RF 
signals, use it aS a fast phase comparator, 
synchron demodulator in PLL circuits, or RF 
pulse code mod/demod. SHC615 can also be 
configured as a sampling comparator. Key 
specs are: 750MHz bandwidth, 1700V/ps slew 
rate, 4nV/VHz noise, 0.5MQ output imped- 
ance, 600mW max power dissipation, and 10V 
voltage output. Available in a 14-pin plastic 
DIP or SOIC package. 
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Low Cost, High Accuracy 16-Bit D/A 


New Data 
Conversion 
Products IC 
Data Book 


The Data Conversion Products 
IC Data Book contains com- 
plete product descriptions, 
specifications, applications 
tips, and ordering information 
for a broad line of high 
performance, high quality 
data conversion products. 
With over 950 pages, it offers more than 
25 new high performance data conversion solutions. New 
products profiled include: A/D and D/A converters, data 
acquisition components, sample/hold amplifiers, V/F 
converters, multiplexers, and demonstration boards. The Data 
Conversion Products Data Book is FREE from any Burr-Brown 
sales office or representative. 
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Dynamic New 12-Bit, 10MSPS A/D 


ADS605 is a 12-bit sampling A/D that provides the highest 
Nyquist performance in its product category at the lowest 
price. It’s a complete device with wideband track/hold, 12-bit 
quantizer, timing circuitry, and low drift internal reference all in 
an economical 28-pin DIP. ADS605 is an excellent choice for 
demanding imaging, communications, and test/measurement 
applications. Both DC and dynamic AC specifications are 
guaranteed to Nyquist. Key specs are: 10MSPS sampling rate, 
-~78dBc SFDR, +0.5LSB DNL, 66dB SNR, 1.4W power 
dissipation, and 12-bit resolution. 
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Need Fa st Product Info? 


DAC56 is a complete 16-bit, monolithic D/A—it’s the most cost-effective, highest accuracy D/A available for the industrial market today! It’s self- 
contained with a stable, low noise, internal zener voltage reference; high speed current switches; a resistor ladder network; and a low noise output op amp—all on a single 
chip. Use it for process control, ATE, and multiple channel applications. It’s available in a 16-pin DIP and SOIC package. 
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Ever notice how front-end design gets all of 


the glory, all the attention? While physical design 


languishes, painfully, in the slow lane. 


Well languish no longer. At Cascade our design 


system 1s so intuitive, so unique, that it will 


Things Were Moving At A Blistering Pace. 
Then You Got To Physical Design. 


forever change your approach to physical design. 
And you know what? It has to. Your front-end 
design tools are handling greater levels of 
complexity in less and less time. So your physical 
design has no choice but to keep up. Add to that 
shorter product life cycles and all that pressure to 


get products to market sooner and you quickly 


realize your old methods just don’t cut it anymore. 


This is where we step in. With our High 


Level Physical Design™ system, you control layout 


just as you control front-end design. That’s a first. 


And here’s another—you never have to leave 


your desktop. 


How, exactly, do we do it? 

We start by linking physical design to even 
the most sophisticated front-end environments. 
We then provide the fastest automated path to 
comprehensive submicron physical libraries. These 
libraries are seamlessly 
integrated with automated 
physical assembly and 
analysis tools. Which 

means you can design full-custom 

complexity and performance in turn- 
around times normally reserved for ASICs. 
And with rules-driven module generators in soft, 
configurable form, even the most aggressive 
submicron designs can be accurately realized 
months or even years earlier. 

To see how a strong back end can help you 
set new personal speed records, give us a call at 
1-800-258-8574. We'll send you an actual case 
history of how a 700,000 transistor JPEG chip 
layout was completed 
in just two months 


using High Level 
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COVER FEATURE 


DUAL 180-V/600-V GAAS POWER RECTIFIERS UP 
THE EFFICIENCY OF HIGH-FREQUENCY SWITCHERS; 
180-V UNITS HANDLE 20 A, 600-V UNITS 3 A. 


UAL 180-V GAAS SCHOTTKY 
DIODE RECTIFIES 10 A/LEG 





FRANK GOODENOUGH 





nnovation in the power-control/ 

management/quality arena is driv- 

en by power density—the number 

of watts per cubic inch. The power- 

density push exists whether the ap- 

plication is a notebook PC, a modu- 
lar distributed power supply for telecommu- 
nications, or solid-state drivers for a fraction- 
al-horsepower three-phase induction motor. 
In all of these applications, switching fre- 
quencies climb above a few hundred kilohertz 
to reduce the size of the passive parts. But at 
these frequencies, silicon rectifiers in the cir- 
cuit severely limit efficiency, particularly if 
the rectifiers must handle reverse voltages of 
200 V or more. And, efficiency equates to 
power density. The heat generated by con- 
duction, switching, and other losses limits 
just how tightly components can be squeezed 
into the package, and how much structure 
must be used to remove that heat from the ul- 
timate heat sink. 

With that in mind, researchers at Motorola 
several years ago started to develop a galli- 
um-arsenide (GaAs) power Schottky-diode 
rectifier technology (see ‘Motorola’s GaAs 
skunk works,” p. XX). The results of that 
work are finally coming to fruition. The first 
device to emerge, a 180-V dual GaAs 
Schottky diode, handles 20 A continuously 
(each diode handles 10 A). Dubbed the 
XGR2018CT, it will be followed by 600-V rec- 
tifiers. 

During the R&D phase, the Motorola team 
demonstrated GaAs diodes with breakdown 
voltages of over 1000 V and fabricated experi- 
mental rectifiers that can handle from 100 to 
800 V—all with soft, reverse-recovery times 
at least a factor of 3 to 6 times shorter than 
any comparable device out there. Several 
classes of rectifiers were chosen for final de- 


EL &€ 4 °T R OFN2 14 





velopment, which means they were the first 
production GaAs rectifiers. The first, the 180- 
V/20-A XGR2018CT, is available now in small 
quantities. 

The second rectifier, which has 3- and 8-A 
versions, is rated at 600 V. The 3-A rectifier, 
aimed at power-factor correction, will be 
available in small quantities early next year. 
The 8-A device, targeted for motor-drive ap- 
plications, will follow later in the year. Help 
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will be available for potential users 
of these devices when they reach the 
market. Prototypes of all three de- 
vices have been in the hands of Mo- 
torola application engineers for 
sometime (see the table). 

It should be noted that relative to 
available high-speed silicon rectifi- 
ers, the 180-V/20-A GaAs rectifiers 
won’t be inexpensive: The first units 
from production late this year will 
cost about $12 each in quantities of 
1000. Motorola expects this price to 
drop approximately 40% once vol- 
ume production is reached. Motoro- 
la’s ultimate goal will be to price the 
rectifier at a level close to that of sim- 
ilarly rated silicon rectifiers. The 
lower-current 600-V devices will run 
about $4 each. 


SILICON LIMITATIONS 
At voltages below 200 V, silicon 
Schottky diodes do the job quite well. 
Many power supplies needing high- 
er-voltage rectifiers will employ mul- 
tiple low-voltage Schottky diodes 
connected in series rather than fast 
r “ultra fast” recovery silicon p-n 
diodes and 200-V silicon Schottky di- 


"’ve been ale by Scott De- 
es of Motorola that their 
GaAs rectifiers came about 

| iin a program reminiscent of 
_ Se famed Skunk Works of Kelly 
t Lockheed (the source 
ry Power’s U2 spy plane, 
and like these rectifiers, a user of 
titanium in the Mach-3 SR-71 
Blackbird reconnaissance plane). 
The original concept came from 
-Motorola’s Sam Anderson and his 
_ research team in 1991. Ander- 
- gon’s team started to make the 
concept a reality at that time and 
delivered the first working de- 
vices early i in 1992. In the pursuit 
of their vision, the team broke ey- 
ery rule in the book, including 
working weekends. Anderson and 
his group also had to endure the 
innovation-killing “you can’t do 
that statements, = 
In late 1992, the company pre- 
sented Dr. Ali Salih and his prod- 
uct development team with the 
task of cer aad the first GaAs 
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odes. The ideal high-speed rectifier, 
regardless of voltage rating, must 
meet the following requirements at 
high temperature: 

e Provide minimum forward-voltage 
drop V; at rated forward current to 
limit conduction losses. 

e Exhibit minimum reverse-leakage 
current I, to limit losses when the re- 
verse voltage is applied. 

e Recover rapidly (offer minimum 
reverse-recovery time t,,) to limit 
switching losses. 

e Recover softly to limit EMI, 
switching losses, and switching 
stress. 

However, above about 200 V, it’s 
no longer practical to connect low- 
voltage Schottky diodes in series. As 
a result, a power-supply designer is 
stuck with using fast and ultra-fast 
silicon diodes whose performance 
starts to degrade at that voltage. 
Moreover, even available 200-V 
Schottky diodes provide limited per- 
formance. 

The 180-V XGR2018CT consists of 
a pair of 180-V, GaAs Schottky-diode 
rectifiers in a TO-220 package, a 
standard configuration in which the 
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rectifier to market. That is, turn 
the working rectifier from Ander- 
son’s effort into a viable product 
that would meet the demanding 
application and production expec- 
tations of Motorola’s customers. 
That’s when I first heard about it, 
and decided then it was destined 
for the cover of Electronic De- 
sign someday. However, this is 
the first news of it in print. 

Over the past few years, Ali’s 
group faced and overcame many 
hurdles, both technical and non- 
technical. They ranged from pack- 
aging issues to production envi- 
ronments, from thermal manage- 
ment and a need for mechanical 


ity testing and as always cost, 
cost, cost. I’ll attest to that. Atone 
period over the past two years, all 
evidence of the pase disap- 
peared. 

Just the differences in material 
characteristics between silicon 
and GaAs iets severe tech- 


AUGUST 8, 1994 


two devices share a common cathode 
connected to the tab and the center 
pin (Fig. 1a). The two isolated anodes 
connect to the outside pins. Single- 
diode versions will be available in the 
SMB package in 1995. 

Each Schottky diode in the TO-220 
package handles a maximum aver- 
age rectified forward current (I,) of 
10 A at a junction temperature of 
150°C while standing off 180 V of re- 
verse voltage (V,). The two in paral- 
lel handle 20 A. With a V, of 180 V, 
maximum instantaneous I. is 500 pA 
at 25°C. While passing that 10 A, 
maximum instantaneous V; for each 
diode is just 1 V. Moreover, maxi- 
mum t,, is 10 ns (ata V, of 100 V, I, of 
8 A, and a di/dt of 400 A/ys). 

Though it’s basically a pair of 
“large’’ vertical planar Schottky- 
barrier junctions, the XGR2018CT 
can be considered an IC because both 
rectifiers are formed from the same 
die. That is, current flows from the 
two anodes on the top of the die to the 
cathode that’s common to both on the 
bottom (F729. 1b). The integration not 
only simplifies packaging, but more 
importantly, ensures optimum 


nical eaines GaAs: is weaker 


than silicon, has a lower thermal 


conductivity, operates at higher 
temperatures and 1s not desirable 
in plant drainage systems. Imag- 
ine the packaging issues with a 


ineia dissipating die that will 


> of lower ther- 
Using normal 
ly tec! niques aren'ta giv- 

en due to die strength and envi- 

ronmental concerns. And even if a 

package could run hotter, would 

anyone want a device at 250°C 1 ina 
potted module? 

The team’s work isn’t finished. 

For example, they didn’t ignore 


1 applications. In fact, one of their 
finite-element analysis to reliabil- | applicatior 


ion engineers, Jim 
| in Chicago, an expert on 
r correction, walked 
. several applications, 
y making clear why custom- 
ers might pay over $10 for a de- 
vice that until now typically cost 
them about a “buck. FRANK 
Lene OUGH 
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matching between the V; of the two 
diodes. The key to the device lies in 
Motorola’s proprietary termination, 
passivation, and titanium barrier- 
metal processes. 

The 180-V GaAs rectifiers will find 
homes in high-frequency 48-V-out- 
put forward converters for telecom- 
munication systems and modules. In 
these transformer-based applica- 
tions, they’!l be used as output recti- 
fiers to increase power-supply effi- 
ciency by at least 4%. While an im- 
provement of 4% may not sound like 
much at first, it is significant. Take, 
for example, a 300-W (regulated out- 





Gallium-arsenide n epitaxial layer 


Gallium-arsenide n* substrate 
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put) 2-by-4-in. switcher module run- 
ning at 90% efficiency, which means 
the package and the devices in it can 
dissipate 30 W. Increase the switch- 
er’s efficiency to 94% and theoreti- 
cally the same module can now be 
rated at 500 W, because 6% losses re- 
sult in the same 30-W dissipation. 
Why did Motorola choose GaAs, 
with all of its problems or potential 
problems, as the material for a fam- 
ily of advanced high-voltage, high- 
frequency rectifiers? Problems in- 
clude limited wafer size (the 
XGR2018CT is built on 2- or 3-in. wa- 


fers), wafer fragility, the semi-insu- 


1. THE FIRST GALLIUM-ARSENIDE POWER RECTIFIER to hit the 
industry is this dual device rated at 180 V and 10 A (per device). It comes in a TO-220 
package, and will later be available in D?PAK and SMB packages (a). The device starts with 
a GaAs substrate and an epitaxial layer. A pair of Schottky-barrier diodes formed from a 
titanium alloy make contact with the epitaxial layer (b). 
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lating substrate, the lack of silicon 
dioxide for all of its tasks, and its 
poor thermal conductivity. Further- 
more, why Schottky diodes? 

For starters, to overcome the 
physical limits imposed by silicon, a 
material offering a wider energy 
bandgap than silicon’s 1.11 eV was 
needed. Of the materials potentially 
available—GaAs, diamond, and sili- 
con carbide—GaAs appeared more 
feasible because its crystal-growth 
and wafer-processing technologies 
are more mature, although not up to 
those of silicon. Its larger energy 
bandgap of 1.42 eV provides three in- 
herent advantages over silicon: high- 
er switching speed, particularly for 
higher-voltage Schottky diodes; 
higher temperature operation; and 
lower leakage current at any tem- 
perature. Although silicon devices 
can operate at temperatures up to 
200°C with limited performance, 
GaAs ICs operate at temperatures 
up to 350°C with performance equiv- 
alent to silicon at 200°C. 

The larger energy bandgap does 
create a higher V;, but the carrier 
mobility of GaAs, five times that of 
Silicon, mitigates this effect. At a 
voltage rating of about 200 V, silicon 
and GaAs devices show about equal 
forward-voltage drops. Above 200 V, 
the V; of GaAs runs lower, which is 
fortuitous because 150 V is about the 
voltage rating at which silicon per- 
formance starts to deteriorate. 
Moreover, Schottky diodes were cho- 
sen because they are majority carri- 
er devices. As a result, they don’t 
suffer from minority-carrier injec- 
tion and its attendant speed-reduc- 
ing stored charge. 

Motorola has spent many years re- 
searching and developing GaAs 
technology. The company has pro- 
cessed the material for optical de- 
vices (LEDs) for over two decades 
and for RF communication devices 
for ten years. 

Motorola calls the first 600-V recti- 
fier (the 3-A device) a “fast/soft’”’ re- 
covery rectifier, and its soon-to-ar- 
rive higher-current counterpart a 
“soft/fast/high-power-density rec- 
tifier. The 8-A diode recovers from a 
peak reverse current of about 1 A in 
about 12 ns, which is virtually loss- 
less switching. The 8-A unit takes a 
little longer, just over 25 ns (Fig. 2). 
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Typical 600-V ultra-fast silicon recti- 
fiers recover in 30 to 100 ns. 

The 3-A rectifier will be used in 
boost converters, such as in those 
needed for power-factor correction, 
while the 8-A rectifier will be em- 
ployed as a free-wheeling/snubber 
diode in motor-drive circuits. The 3-A 
rectifier provides a forward voltage 
drop similar to that of similarly rated 
ultra-fast silicon devices (about 2.2 
V) while operating at several-fold 
higher current densities, about 200 
A/em?. The higher-current 600-V 
rectifier operates at significantly 
higher current densities, which isn’t 
a problem in the snubber application. 
It will potentially change the die and 
package sizes needed to handle a giv- 
en power level. 


MULTIPLE APPLICATIONS 

The 600-V GaAs rectifiers will play 
an interesting role in many applica- 
tions. First, their own conduction 
and switching losses will be lower 
than those of the best silicon devices 
for the application. In addition, the 
GaAs rectifiers can cut losses within 
power MOSFETs in the switching 
regulators, producing the high-fre- 
quency voltages that GaAs devices 
must rectify. 

Acting as a free-wheeling diode 
that drives motors, the GaAs rectifi- 
er will provide lower conduction 
losses thanks to the lower forward 
drop and lower switching losses 
caused by the soft recovery. In snub- 
ber applications driving inductive 
loads such as solenoids, switching 
losses will drop due to the high speed 
and soft recovery. Moreover, the 
GaAs rectifier may very well wind 
up being used in pulse-width-modu- 
lated (PWM) switching frequencies 
as low as 100 kHz. That’s because 
MOSFETs contain an integral paral- 
lel diode, unlike the typically-used in- 
sulated-gate bipolar transistor 
(IGBT). Therefore, in snubber-type 
applications using IGBTs whose 
switching speeds are approaching 
100 kHz, the GaAs Schottky diode 
may become useful. 

The first 600-V device will be par- 
ticularly useful in power-factor-cor- 
rection switchers employing a boost 
topology, particularly those that op- 
erate in the so-called continuous- 
duty mode (Fig. 3). The result will be 
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maximum performance and efficien- 
cy in minimum space. In this mode, 
current flows through the inductor 
at all times regardless of the duty cy- 
cle—although it’s usually greater 
than 50%. Put another way, if run- 
ning in a continuous-duty mode, the 
current doesn’t go to zero at the end 
of each cycle. The technique lowers 
switching noise, reducing both EMI 
and the size of the EMI filter. In addi- 
tion, it shrinks down the converter’s 
filter capacitor at the output of the 
diode. 








Continuous mode operation at fre- 
quencies above several hundred kilo- 
hertz offers many advantages in ap- 
plications such as power-factor cor- 
rection. It also has several disadvan- 
tages, but these are fixable with 
these GaAs rectifiers. Here’s the 
problem: Assume a 3-A circuit is us- 
ing a typical 8-A/600-V ultra-fast sili- 
con rectifier. During the rectifier’s 
reverse recovery time, its reverse 
current also flows in the MOSFET Q 
and reaches a peak of -4 A (Fig. 2, 
again). Moreover, during this period 





Soft/fast/high-  ._! 
power-density GaAs 


ultra-fast: 
rectifier 


Silicon -+- 





GaAs rectifier in a speedy 5 ns, virtually unmeasurable in production runs (a). In a similar 
circuit, a 600-V silicon ultra-fast rectifier takes 30 ns (b). 
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2 2. A COMPLETE SOFT RECOVERY is provided by a Motorola 600-V fast/soft 
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The one graphical environment dedicated 
to test engineering. 
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develop identical test programs with each, and 
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engineering applications. The one? HP VEE — our 
visual engineering environment — the one with the 
guts to do the job right. 


The one graphical environment that provides 
a feast for the power hungry. 


Being designed for test engineering means HP VEE 
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instrument control, and system development. The 
result: instrument control as robust as any devel- 
oped with a text-based language. 


For example, we’ve built in a test sequencer to help 
you create an overall test executive. And extensive 
V/O control and monitor capability give you compre- 
hensivebus control. 


The graphical environment that leverages 
your existing code. 


HP VEE provides standard ties to standard lan- 
guages, so the code you labored over yesterday is 
the code you can use today. 


And we recognize that test engineers have specific 
computer platforms they prefer. So HP VEE runs on 
Windows, HP-UX, Sun workstations and embedded 
Powerful FFTs and display icons let you easily VXI controllers, with the test programs designed on 
create diagrams and analyses — in minutes! one platform portable to the others. 





Finally, HP VEE controls every instrument in your 
lab, with multiple interfaces and multiple methods 
HP VEE SETPOINT.VEE | of control. 





All of which means you get a GPL with something a 
lot more substantial than just a nice interface. 
You get guts. 


To get a free preview disk and more, 
call your local HP sales office or one 
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the FET is no longer in satu- 
ration with minimum volt- 
age between drain and 
source (Vps). Rather, Vps 
climbs to the input voltage 
(400 V as shown in the fig- 
ure) and then rings even 
higher. In addition, the recti- | 
fier’s reverse-recovery cur- [ 
rent also rings. 

The FET’s power dissipa- 
tion, the product of Vps and 
rectifier reverse current, 
reaches a peak value of 800 
W for 20 ns, and an average 
value of greater than 400 W 
for over 60 ns, severely stressing the 
FET and significantly upping the dis- 
sipation of the supply. Handling the 
problem requires a higher-power/ 
higher-voltage FET and a larger 
heat sink. The FET must be rated for 
both higher power to handle the in- 
creased dissipation and higher volt- 
age to handle the ringing transient. 
The higher-voltage FET in turn has 
greater forward conduction losses, 
further increasing power dissipa- 
tion. 


No VISIBLE RINGING 
Replacing the silicon ultra-fast 
rectifier with the fast/soft 600-V 
GaAs rectifier changes the playing 
field. Due to the Schottky diode’s 
minimum stored charge, it recovers 
completely in 5 to 10 ns with no visi- 
ble ringing (Fug. 2a, again). Peak re- 
verse current is under 1 A and aver- 
age current during recovery is less 
than 0.5 A. The FET’s Vpg peaks ata 
little over 350 V and settles quickly 
to about 325 V with minimum ring- 


Input voltage 





ER TES SCHOTTKY DIODE RECTIFI 
Application | | 


(1) 48-V output 
_ dc-dc converters 


(2) PFC/snubber 


(8) PFC/motor drive notavailable 8A/600V 0-220 (’95) 
(die size similarto#2) D2 PAK 


3. THE CONTINUOUS-MODE OPERATING FREQUENCY of a boost- 
topology switcher can be upped from 100 kHz to as high as 500 kHz by using a GaAs 
rectifier, thereby increasing the unit’s efficiency. 
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COMPARISON OF MOTOROLA'S 


Package 
70-220 

_ (now) 
sO Pak 


- notavailable 3A/600V SMB(’95) 


 Pat# — Rating” 


—XGRZ018CT 204/180 V 
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ing. Consequently, the average pow- 
er dissipation during reverse recov- 
ery runs under 130 W, which is a far 
ery from the 400 W if a silicon rectifi- 
er was used. 

Motorola’s application engineers 
ran a comparison test between simi- 
larly rated 600-V silicon and GaAs 
rectifiers while the devices were op- 
erating in a continuous-mode boost 
converter. The following results in- 
dicate the advantages of using GaAs 
rectifiers: 

e Over a 40% reduction in power loss 
e 20°C lower heat-sink temperature 
for both the rectifier and MOSFET 

e 80% reduction of the MOSFET’s 
overshoot 

e Significant reduction in total har- 
monic distortion and thus EMI 

As a result of this test, the fre- 
quency range of the continuous- 
mode technique is expected to be 
raised from the 100 kHz possible 
with silicon rectifiers to above 500 
kHz using GaAs ICs—significantly 
reducing the size of the passive de- 





Semiconductor _ 
platform 
180-V GaAs; cur- 


rent density = 200 
Alem? 


600-V, fastest GaAs _ 
(10 ns t a current 
density = 200A/ 

cm? average power dissipation 
-V GaAs (25 ns 
ter); > 200 A/cm? 





vices and increasing the 
power density. 

The low-forward-drop 
rectifier, in a similar but 
higher-current application, 
recovers in under 25 ns— 
and maximum reverse cur- 
_ | rent peaks at about 1 A. The 

7 FET’s Vpg rings somewhat 
but settles out quickly to 
about 325 V. As a result, the 


in the FET for 25 ns is now 
less than 100 W. 

The strength of these rec- 
tifiers lies in their speedy re- 
covery, butif that recovery wasn’tas 
soft as has been demonstrated, their 
applications would be limited. The 
reason is that if the diodes recover 
too fast, the rectifiers will generate 
harmonics much like the MOSFETs’ 
ringing, which becomes a severe 
source of EMI. However, not only 
are these devices faster than their 
silicon equivalents (as well as exhibit 
limited reverse current), but their re- 
covery is softer than the silicon de- 
vices. 

Soft recovery is best defined by a 
figure of merit, T,/T,, or di/dt of I, 
divided by di/dt of I,. T, and T, are 
the periods of time when the reverse 
current is increasing and decreasing, 
respectively. The derivatives indi- 
cate the slopes of the reverse-recov- 
ery current versus time during the 
respective periods (Fig. 2b, again). 
The higher the figure of merit, the 
softer the recovery—regardless of 
what the actual recovery time is. It’s 
usually less than 1 for silicon rectifi- 
ers and from 1 to 5 for GaAs rectifi- 
ers. The 180-V devices show a figure 
of merit of about 1 or 2, and the new 
600-V rectifiers show a figure of 
merit of about 4 or 5.0 


PRICE AND AVAILABILITY 

The 20-A, 180-V XR2018CT GaAs rectifier 
goes for $12 each in lots of 1000. Small 
quantities are available from stock. 

Motorola Power Products Div., P.O. Box 
25938, Phoenix, AZ 86062-2958; contact Mo- 
torola Rectifier Marketing at (602) 244- 
I303. CIRCLE 550 


How VALUABLE? CIRCLE 
HIGHLY 551 


MODERATELY 552 
SLIGHTLY 553 
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UPCOMING MEETINGS 


OCTOBER 


3rd International Exhibition of 
Computer & Applications for Chi- 
na-Shanghai, Oct. 6-10. Shanghai 
Centre, Shanghai, China. Contact El- 
len Wong, Commerce Tours Interna- 
tional Inc., 870 Market, St. Suite 920, 
San Francisco, CA 94102; (415) 488- 
3072; fax (415) 483-2820. 


1994 IEEE Bipolar/BICMOS Cir- 
cuits & Technology Meeting, Oct. 
10-11. Marriott City Center Hotel, 
Minneapolis, MN. Contact Janice 
Jopke, 6611 Countryside Dr., Eden 
Prairie, MN 553846; (612) 934-5082; 
fax (612) 984-6741. 


1994 IEEE International Confer- 
ence on Computer Design: VLSI in 
Computers & Processors (ICCD), 
Oct. 10-12. Royal Sonesta Hotel, 
Cambridge, MA. Contact IEEE Com- 
puter Society, Volunteer Services 
Dept., 1780 Massachusetts Ave. 
N.W., Washington, DC 20036-1908; 
(202) 371-1013. 


15th Aerospace Testing Seminar, 
Oct. 11-13. Radisson Plaza Hotel, 
Los Angeles, CA. Contact Julie Ken- 
drick, The Institute of Environmen- 
tal Sciences, 940 E. Northwest High- 
way, Mount Prospect, IL 60056; (708) 
255-1561; fax (708) 255-1699. 


Singapore Informatics ’94, Oct. 13- 
16. Singapore World Trade Center, 
Singapore. Contact Ellen Wong, 
Commerce Tours International, Inc., 
870 Market St., Suite 920, San Fran- 
cisco, CA 94102; (415) 4338-3072; fax 
(415) 438-2820. 


2nd ACM International Confer- 
ence on Multimedia (ACM Multi- 
media 794), Oct. 15-20. Hyatt at Em- 
barcadero, San Francisco, CA. Con- 
tact, John Limb, Hewlett-Packard 
Co., 1501 Page Mill Rd., M/S IU-19, 
Palo Alto, CA 94804; (415) 857-2255; 
E-mail:jol @ hpl.hp.com. 


1994 IEEE GaAs IC Symposium, 
Oct. 16-19. Wyndham Franklin Plaza 
Hotel, Philadelphia, PA. Contact 
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COURTESY: CADENCE DESIGN SYSTEMS 


BACKPLANES MESH 
SIMULATORS INTO 
ONE ENVIRONMENT 


he 1994 Electronic Design 
EDA survey mailed to a ran- 
dom group of electronic-de- 
sign-automation users 
showed, among other things, 
that engineers would like to 
simulate more of their de- 
signs. But because no one 
simulator addresses all mod- 
eling and performance issues, sys- 
tem verification usually requires co- 
simulation with multiple tools. Engt- 
neers are then faced with the diffi- 
cult task of integrating the 
simulation tools—making them 
work together smoothly in one envi- 
ronment. A new type of EDA soft- 
ware technology, called a simulation 
backplane, proposes to ease the inte- 
ELE € ¥ & 0 N i 
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LisA MALINIAK 


SIMULATION 
BACKPLANES 
AID SYSTEM 
DESIGN, BUT 
May Cost 
ENGINEERS 
SPEED AND 
EASE-OF- USE. 


gration issues associated with co- 
simulation. 

Actually, there are many reasons 
why engineering teams use multi- 
simulator environments. First of all, 
most designs consist of many differ- 
ent technologies that require multi- 
ple models and simulators. Engi- 
neering organizations want to pro- 
tect their investment in models, and 
the requirements for these various | 
models often drive the need for co- 
simulation. 

Also, because engineers want to 
use the best tool for each task, sys- 
tem design may involve several de- 
sign-verification products. Finally, 
inter-group and inter-company de- 
sign projects are common. Co-simu- 
lation provides a reliable way for 
each group or company to create sys- 
tems using the tools they’re most ef- 
fective with, yet assemble and verify 
all of the modules when necessary. 

Basically, a backplane lets a num- 
ber of simulation engines be com- 
bined into one simulation session. 
It’s a unified environment that sup- 
ports partitioning and synchroniza- 
tion for every integrated simulator. 
It must have an open architecture to 
facilitate integration of additional 
third-party and custom simulators or 
tools. In addition, a backplane should 
support distributed simulation over 
multiple processors or workstations. 
And it should unify a multiprocess- 
ing environment with a common in- 
terface (see “Simulation back- 


DES 16 NE 


SIMULATION BACKPLANES 


planes need front panels,” right). SIMULATION BAGKPLANES NEED FRONT PANELS. 
As with any emerging technology, 


the gain brought about by simula- 
tion backplanes comes at a cost. En- 
gineers using backplanes face in- 
creased overhead (meaning longer 
run times) due to the communication 
between engines. In addition, back- 
planes generally aren’t easy to use. 
For example, simulator integration 
and design partitioning among the 
simulators can complicate backplane 
usage. Potential backplane users Je . 1 
must make a trade-off between the | | he pro ben at "Link dj ing drivers of 
extra time and effort required ver- ‘e simulator ke r rn domains. They 
sus the security brought about by a 
full system verification. 

Because of those trade-offs, engi- 
neers using just two simulators in a 
design may want to consider directly 2 sks | 
coupling the tools. For example, en- a] ly important with simulation 
gineers that need to simulate a sys- of t th » de a 1. backplanes because the interface 
tem design with both VHDL and une y do 
Verilog hardware-description-lan- 
guage models might consider direct- 
coupling and other options in addi- 
tion to using simulation backplanes 


(see “Verilog-VHDL interoperabi- || — I 1 ba ackpla nr i- | useasimulation backpla | 
lity,’ p. 62). ers to us . first place. 

ce (UI) fc simul Ultimately, the. front panel 
It’s Not A FRAMEWORK ods fora oon make simulating multiple 


While backplanes may sound simi- unalysis. The o' domains together as easy as simu- 
lar to frameworks, they’re not the 1 na: 

same thing. A framework can be 
used to tie simulators together in a 


static, rather than dynamic, fashion. sult tv and al S sp 
More specifically, a framework can 1 ie » di ue lays s fo 3 data i iy any form. Sever- 
help generate input stimuli for each 3 a me runni > | altools today are working toward 


simulator, and also bring waveform an nd en r andin _ that Nes of a front ae For ex- 
data back from the simulators into ir el | 1 

the framework environment. The 
framework is limited, however, to 
running the simulations serially, fin- 
ishing one simulation first before do- 
ing another. An ordinary framework 
can’t let two or more simulators dy- 


namically interact. 

Simulation backplanes, on the oth- pee L 
er hand, allow the integrated simula- ombined toolset an 1 nde fat will allow en ‘Ine 
tors to run in parallel and interact dy- vitable confusio realize the full potential of simula- 
namically, and that’s not an easy ac- on using incom i- | tion backplanes. 
complishment for many reasons. r-command sets. _. 
Consider the simple example of a dig- \ front pan Oo wt Contributed by Jeff 
ital logic representation that flows ch si : rector of product mar 
from a gate into a transistor. That tput into oh re a ied di Redwood Design A 
event requires the backplane (con- y. Not only does this San Jose, Calif (R 
necting digital and analog simula- | | e | ng eda le } 


tors) to map a state or an event-driv- 
en algorithm into a simulator that 
solves the differential equations 
used to characterize analog devices. a 
DIE LECTRONIC DESIGN 
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FAST Track to FAST SCSI 


Challenges. The 90’s demand higher 90’s Products. After over a decade of 90’s Solutions. The SCSI challenges of the 
s of performance and faster delivery industry leadership, NCR is still working 90’s can’t be solved with silicon alone. NCR 
ever. Time-to-market, technological hard to meet your needs and the challenges quality and service provide you with the 
ands, and changing user needs make of the 90’s. The NCR 53C90 family of SCSI competitive edge that can make your 
simple SCSI seem as elusive as the Controllers is constantly evolving, industry leading designs a reality. Whether 
zon. To stay ahead in these challenging implementing and offering state-of-the-art you require SCSI-1 or fast SCSI-2, in any 
s, you need products you can count on, products. For example, the NCR 53C90 system architecture, NCR has the product to 
proven ability to deliver the quality and family supports multiple bus architectures, meet your needs today. You can count on us 
ibility your customers require. advanced SCSI-2 commands, fast SCSI data to keep you on the fast track with the right 
transfers and provides our exclusive technology, at the right price, at the right 
TolerANT® SCSI driver and receiver time for all your SCSI requirements. 
technology, for reliable data transfers in 
every SCSI system. 


The NCR 53C€90 Family 


FAST SCSI ig *NCR Fast SCSI devices transfer SCSI data at 10 MB/s synchronous or 7 MB/s asynchronous §& 


Single-bus architecture; SCS/ sequences controlled by 
hardware state machine to minimize host intervention 


Adds pass-through parity for increased system reliability . 
Adds split-bus architecture for more flexibility 


Adds support for differential transfers ee 
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The LMC7I0OIl ~ Combines range with rail-to-rail input and output 
high-performance and low-voltage opera- ~ Low voltage (3V to 15V) and low power 
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ordering information and a free product 
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1. A CO-SIMULATION WINDOW IN THE bottom-right corner shows the 


Precedence SimMatrix backplane at work within IBM’s LogicBench design environment. 
The backplane activates three different simulators (the AUSSIM mixed-level simulator, the 
SPECSIM switch-level simulator, and Verilog-XL), which are integrated into one seamless 


environment. 


The backplane has to represent the 
gate in the digital simulator, repre- 
sent the transistor in the analog sim- 
ulator, and establish some way of 
getting information back and forth 
between the two. | 

An interface model that maps the 
digital output to an analog input is a 
critical part of simulation-backplane 
technology. The method used to map 
the digital 0 or 1 states into analog 
voltage representations (and vice 
versa) profoundly affects the accu- 
racy of the backplane and the simula- 
tion performance. A backplane con- 
taining a built-in model for mapping 
information and a flexible user-de- 
fined model will make the complicat- 
ed nature of a multi-simulator envi- 
ronment more straightforward to 
use. 


MAPPING STATES 


Communication between analog 
and logic simulators isn’t the only 
complex problem that faces simula- 
tion backplanes. A backplane may 
have to map state information from 
one logic simulator into another. And 
logic simulators can be very differ- 
ent. Some may have six states and 
others have 28. Many have an infinite 
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number of states. 

Co-simulation requires technolo- 
gy to partition a design among sever- 
al simulators. A partitioner might 
generate multiple net lists and inter- 
face models that represent the entire 
design. Then, the partitioned design 
is input to the backplane. During the 
co-simulation process, all of the sim- 
ulators will generate outputs. The 
backplane should be able to collate 
the outputs into one representation 
for analysis. 

The dynamic link between simula- 
tors is a critical part of the backplane 
technology. Every simulator has a 
different way of scheduling events. 
For two simulators to function to- 
gether in one environment, the time 
queues must be synchronized. One 
way to handle this timing issue is to 
make a backplane with its own syn- 
chronization engine. The time 
queues of the simulators in the back- 
plane become slaves to the synchro- 
nization engine, which controls 
event queuing and timing in each 
simulator. 

Several simulation backplanes 
currently exist on the market. Most 
involved in the technology is Prece- 
dence Inc., Santa Clara, Calif., which 
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was founded in 1991 specifically to 
fill the need for a multi-simulation 
environment. The company’s propri- 
etary SimMatrix simulation back- 
plane manages the flow of informa- 
tion between simulation engines, 
and orchestrates synchronization 
between the multiple simulation al- 
gorithms. 

The front-end environments sup- 
ported by SimMatrix include those 
from Cadence Design Systems, Men- 
tor Graphics Corp., and Viewlogic 
Systems. SimMatrix preserves the 
functionality of these environments 
while enabling co-simulation using 
additional design-verification tools 
from various EDA vendors. The 
graphical and textual user interface 
and debugging environment of each 
simulator is preserved and available 
to users. 

Precedence also offers SimMatrix 
Integration Toolkits. These are de- 
signed for users with proprietary 
simulators, or vendors of commer- 
cial simulators who wish to integrate 
into the SimMatrix backplane. The 
foundation toolkit is based on the 
Precedence Procedural Interface 
(PPI), and provides automatic circuit 
partitioning, hierarchical net-list 
generation, networking or multipro- 
cessing, and extensive debugging 
and test-bed facilities. In addition, 
the company offers integration con- 
sulting services to assist with indi- 
vidual user requirements. 


CERTIFICATION PROGRAM 


An industry-wide simulator inter- 
operability program was announced 
by Precedence at the Design Auto- 
mation Conference in June. The Sim- 
Matrix Gold interoperability criteria 
and certification help engineers 
make informed choices about multi- 
simulator solutions. SimMatrix Gold 
Certified solutions guarantee a con- 
sistent feature set that brings the 
benefits of interoperability. This fea- 
ture set contains test installation, 
user interface, design partitioning, 
synchronization, run-time features, 
and report and error handling. 

To meet the criteria, solutions 
must offer a certified set of vendor- 
independent co-simulation features, 
and be tested for ease-of-use and in- 
teroperability in multi-vendor, multi- 
simulator design flows. SimMatrix 
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From PBX circuitry to 
advanced fault tolerance, 
VMEmodules are the 
talk of the telecommunications 
industry. 











Motorola VMEmodules are 
an automatic choice 
to streamline a wide range of 
manufacturing 
control applications. 


Motorola VMEmodules 
process the commands 
that make aircraft 

simulators fly. 


Motorola VMEmodules 
are helping 
make high-tech, high-quality 
medical imaging picture perfect. 
















Motorola VMEmodules keep systems 
on cruise ships sailing. 





Our VMEmodules are 
used in electronic prepress 
to keep it fast, 
cost-effective, and letter-perfect. 


What Would You Like Your 


Board To Be Today? 


The MotorolaVME tamily of | And that’s just one module. 


products are incredibly ver- 
satile. In fact, one of our 


VMEmodules can fulfill an 
array of functions, yet it fills 


only one VME slot. VMEmod- 4 


ules give you more functionality 
per square inch, and more 
functions per module. For less 
overall cost than modules you 
could build yourself. 


We Work For You. 


Typical VMEmodule™func- 
tions include a basic compute 
engine, network interface, mass 
storage interface, parallel port 
interface, serial device interface, 
VMEbus interface, non-volatile 
data storage, and various timers. 
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Sy you exacting standards, 


We want to be your 
, VME partners, and offer 


fast turn-around times, and 
a wide range of options. The 
options you choose will be deliv- 
ered to you in modules that 
snap onto your board or VME 
backplane. These modules are 
compatible with thousands of 
ready-to-use software pro- 
grams. Start with the functions 
you need now, and add mod- 
ules as needed later. 


How Much Is Quality 
Worth? 


When you buy your VME- 
modules from Motorola, you 
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know youre buying quality, but 
youll be surprised how attord- 
able quality can be. We test our 
modules to exacting tolerances, 
and we back our boards with 
the industrys first Five-Year 
Warranty. Give us a call and let 
us know what you need your 
VME board to be ony We'll 
show you WHY  jgpaiigecssemas 
ours will be a 
better value, 


day in and day out. 





Motorola VMEmodules give you more 
functionality per square inch, 
and are compatible with thousands 
of software programs. 


For More Information Contact Your 
Local Motorola Sales Office. 
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Gold Certified co-simulation solu- 
tions achieve interoperability using 
standard products, so existing user 
investments in software, licenses, 
and training are preserved. 

IBM recently adopted the Prece- 
dence simulation backplane for both 
internal IBM use and as part of the 
IBM commercial EDA environment 
sold through the company’s Altium 
subsidiary, Charlotte, N.C. The IBM 
LogicBench design environment, 
with SimMatrix co-simulation, en- 
ables IBM design groups and Altium 
customers to combine simulation al- 
gorithms from commercial and pro- 
prietary IBM technology (Fig. 1). 
This technology includes IBM’s 
AUSSIM VHDL simulator, cycle- 
based simulators, circuit-level ana- 
log simulators, and the Verilog simu- 
lator. 


PRESERVING INVESTMENTS 

With the multi-simulator back- 
plane, both external and internal en- 
gineers can preserve their invest- 
ment in existing simulation tools and 
libraries. It also alleviates the model- 
availability problem, promotes de- 
sign reuse, and facilitates large de- 
signs that include elements from 
several design groups with a variety 
of tools. Dr. John Darringer, director 
of the EDA Laboratories for IBM 
Microelectronics, Poughkeepsie, 
N.Y., explains that the company’s 
customers need interoperability 
with their current Verilog and 
VHDL tools. The SimMatrix back- 
plane lets IBM create a mixed-lan- 
guage, mixed-mode, and mixed-level 
system-verification design environ- 
ment. 

Another company exploiting the 
Precedence SimMatrix backplane is 
Epic Design Technology Inc., Santa 
Clara, Calif. Epic uses the backplane 
in its Vertue co-simulation software. 
Vertue links the company’s TimeMill 
and PowerMill timing- and power- 
simulation tools with Verilog for 
mixed-level simulation of IC designs. 
The backplane provides a transpar- 
ent interface between the simula- 
tors, and allows one or more transis- 
tor-level components to simulate di- 
rectly with Verilog as if it were mod- 
eled in the Verilog hardware 
description language. The Vertue in- 
terface also includes partitioning, 
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net-list generation, state and 
strength mapping, synchronization, 
and debugging. 

The SimBus simulation backplane 
developed by Viewlogic Systems 
Inc., Marlboro, Mass., also is built on 
the Precedence technology. SimBus 
integrates point tools into one simu- 
lation environment, thus combining 
all of the tools’ capabilities. There 
are four main SimBus simulation- 
backplane elements: communica- 
tion, partitioning, synchronization, 
and user interface. 

Communication must be flexible, 
so SimBus supports three different 
communication mechanisms. These 
are shared-memory semaphores for 
fast performance within one ma- 
chine, Unix sockets for Ethernet en- 
vironments, and multi-threaded, 
multi-processing capability for par- 
allel-computing architectures. 

Because partitioning must be ac- 
curate and user-friendly, SimBus 
lets users define design partitions ei- 
ther using language-based com- 
mands or graphically with a sche- 
matic-capture tool. Users have com- 
plete control over the partitioning of 
their design. 

Timing synchronization can be a 
major source of errors and perfor- 
mance problems in simulation inte- 


gration. In fact, synchronization er- 
rors often require costly time rever- 
sals that can degrade speed by or- 
ders of magnitude. SimBus uses 
IEEE VHDL timing models and an 
innovative double-conversion ap- 
proach to ensure accuracy and effi- 
ciency in each integration. 

The SimBus user interface com- 
bines a common control interface 
and a waveform processor. In addi- 
tion, engineers can continue to uti- 
lize the user interface and develop- 
ment environment of each of the in- 
tegrated simulators. 


MODULAR BACKPLANE 


OpenSim is a simulation backplane 
created by Cadence Design Systems 
Inc., San Jose, Calif. It consists of 
three modules—Simulation Execu- 
tive, Partitioner, and Synchronizer. 
The Simulation Executive controls 
the backplane process and communi- 
cation with the user environment 
through the company’s Communica- 
tions Manager. It takes interactive 
commands and messages from other 
tools in the system, and then dis- 
patches instructions to any other 
tool listening in the system. This in- 
cludes commands for environment 
setup, design partitioning, user in- 
teractive stimulus, and various types 





2. THE CONTINUUM MIXED-SIGNAL SIMULATOR designed by Mentor 


Graphics joins analog and digital engines through the company’s FlexSim simulation 
backplane. With the backplane, the two engines are brought together as one simulator with 
a common user interface. 


THE LECTRONIC 
AUGUST 8, 1994 


DES IGQWUN 


eed the speed and writability of an 
NV SRAM for your portable? Good news. The 
world’s leader in nonvolatile technology now 
makes a 3-volt NV SRAM module for 
low-power applications. Like all of our 
nonvolatile products, the DS17xx Partitionable 
NV SRAMs safeguard data when the power 
goes out of specification. And they retain 
information over 10 years in the absence of 
external power. 


Write cycles are as fast as reads—a mere 150ns 


Unlimited writes for applications that require 
frequent updating 


Write cycles address one byte at a time, just like 
reads; no need to erase a whole block and then 
write it over 


3-Volt 5-Volt 





Partitioning divides the available memory 
into 16 equal-sized partitions. Each can be 
reconfigured at any time to act like RAM 


or ROM. 
Store code and data in the same chip. 


One NV SRAM module can replace multiple 
types of memory: ROM, EEPROM, Flash, 
and SRAM. 


Reduce component count to free up valuable 
PCB space and lower assembly costs. 


Partitioning protects critical data against 
overwrites. 
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of debug operations. 

The Partitioner module automati- 
cally divides the design among the 
various simulators in the backplane. 
Engineers use the company’s Hier- 
archy Manager to graphically parti- 
tion the design based on computing 
resources, design size, model avail- 
ability, and design phase. During 
pre- and post-layout system-level 
simulation, the Partitioner automati- 
cally takes standard-delay format 
(SDF) back-annotation data and dis- 
tributes the SDF delay information 
to the integrated simulators. 

At simulation time, the Synchro- 
nizer orchestrates the activities of 
the integrated simulators, and prop- 
agates results among them. Inte- 
grated simulators link into the back- 
plane in one of two ways: in the same 
process for highest performance, or 
spawned through multi-process in- 
terprocess communication for maxi- 
mum flexibility. Integrated simula- 
tors are invoked in one of two ways: 
using local synchronization for high- 
est performance, or distributed syn- 
chronization for increased capacity 
and performance by leveraging com- 
puting resources available on the 
network. 

Mentor Graphics Corp., Wilson- 
ville, Ore., unveiled their FlexSim 
backplane technology just before 
the Design Automation Conference. 
FlexSim tries to balance perfor- 
mance and openness, and is Mentor’s 
second generation of commercial 
simulator backplanes. 


USER INTERFACE 


FlexSim incorporates SimView, a 
user interface designed to front an 
assortment of simulation algo- 
rithms. Sim View ties together multi- 
ple algorithms and presents them to 
users as one tool. SimView is ship- 
ping as the front end for analog, 
gate-level, VHDL, Verilog, and 
hardware-accelerator simulation al- 
gorithms. It provides users with con- 
sistent design viewing, commands, 
and results displayed across the 
board. 

The core of the FlexSim backplane 
technology already supports Men- 
tor’s Continuum mixed analog-digi- 
tal simulation environment, as well 
as a number of other products (F729. 
2). Third-party simulation kernels 
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can be integrated with FlexSim 
through the company’s OpenDoor 
program. FlexSim presents two doc- 
umented application programming 
interfaces (APIs) to the integrator. 
One handles synchronization and 
user-interface control, while the oth- 
er connects to the FlexSim Design 
Partitioner. 

While these backplane products 
find uses in many types of simulation 
environments, some EDA vendors 
feel that direct coupling of multiple 
simulation engines is the most effi- 
cient solution. With a direct-integra- 
tion setup, users have no choice of 
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simulation engines—they must use 
the technology offered by the com- 
pany. Direct coupling of multiple 
simulators is tighter and runs faster, 
but takes more work than a back- 
plane integration. 

When creating its mixed-signal 
simulator, AT&T Design Automa- 
tion, Murray Hill, N.J., opted to go 
with a single-core, rather than back- 
plane-based, architecture. Prasad 
Subramaniam, AT&T’s CAE prod- 
uct manager, points to the benefits 
of the single-core approach. Comput- 
er resources are used efficiently be- 
cause a Single process requires less 
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memory and disk space, one time 
queue eliminates synchronization is- 
sues, and highly interacting analog- 
digital circuits are handled more ef- 
fectively. In addition, a common in- 
| terface and database simplify opera- 
tion. 

FrontLine Design Automation 
Inc., San Jose, Calif., created their 
three-engine Verilog simulation en- 
vironment without a backplane. The 
company built a modular system 
that tightly couples the engines as 
well as leaves room for additional en- 
gine integration. The FrontLine en- 
vironment uses a piece of software 
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SIMULATION BACKPLANES 


called DriveLine to synchronize the 
various simulation engines. Drive- 
Line also serves as the mechanism 
by which the simulation data struc- 
tures are accessed by the other com- 
ponents of the simulation environ- 
ment. 

While DriveLine’s first function is 
similar to that of a simulation back- 
plane, there are several key differ- 
ences. Unlike simulation backplanes 
that incorporate multiple processes 
in a socket-based implementation, 
DriveLine is a single process. That 
means DriveLine is faster because 
its cuts out interprocess communica- 


th Verilog-XL 
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tion. Also, backplanes are designed 
to integrate all kinds of simulators, 
ranging from digital to analog, and 
high-level designs to gates. Drive- 
Line is exclusively for language- 
based design. Finally, backplanes 
create complete simulation environ- 
ments from multiple sources, while 
DriveLine is meant to incorporate 
only core engines.L] 
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Does The Computer 
Make The Network Or 
Does The Network Make 
The Computer? Find Out 
As We Explore This 
Exploding Technology. 


BY LEE GOLDBERG 


he intelligent network, a mar- 
riage of computer and communi- 
cations technologies, has matured 
just in time to play a key role in the 
turbulent communications revo- 
lution. While sometimes over-pro- 
moted as a universal solution, the 
concepts behind intelligent net- 
works represent a fundamental 
shift in the way communication is handled, and will 
impact most network technologies by the end of the 
century. 

As 1994 draws to a close, most of North America 
will have access to the “Advanced Intelligent Net- 





~ Service 
A- control 
point 


1 Address translation for 800 numbers is handled by a centralized da- 
tabase within the intelligent network. The signal switching processor 
within the local exchange recognizes and intercepts the 800-prefixed 
call and launches a query through the SS7 network. The service con- 
trol point containing the address-translation table returns the proper 
routing to the signal switching point, along with billing instructions 
that send the charges to the receiving party. 
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INTELLIGENT NETWORKS: 
NEW TECHNOLOGY, NEW 
OPPORTUNITIES 





work,” AT&T’s version of intelligent-network 
technology. Designed to add flexibility to the tele- 
phone system’s infrastructure, the advanced intel- 
ligent network lays the foundation for new ser- 
vices, such as mixed voice, video, and data traffic 
on variable-bandwidth, switched lines, and person- 
al telephone numbers that follow a user through 
the network. Not limited to telephone systems, the 
concept of the intelligent network applies to local- 
and wide-area networks as well as other complex 
systems. 

The term “intelligent network’ resists a simple 
definition. What makes it so elusive conceptually is 
the fact that it’s nota single technology. In fact, for 
the most part, it’s really not a new technology but 
rather the evolutionary by-product of a melding be- 
tween two technologies, switching and computing 
technologies. 

By taking the root-sum-square of the prevailing 
industry hype, we can derive a good working defini- 
tion of the intelligent network: An interconnection 
system that can implement significant changes to 
its attributes and functional behavior through soft- 
ware means instead of hardware. In addition, the 
architecture of intelligent networks is structured 
to permit centralized modification of system-wide 
control functions. This ensures that new functions 
and services can be quickly deployed on the intelli- 
gent network and behave exactly the same 
throughout the network. 

But just what does this really mean’? Generally 
speaking, networks will begin to look more and 
more like computers. If we had to swap out display 
cards and keyboards every time we stopped using a 
spreadsheet and wanted to play Tetris, computers 
wouldn’t be terribly useful. These days, the only 
reason we reconfigure our computer’s hardware is 
to add more capacity or functionality. Until recent- 
ly, however, this wasn’t the case with the telephone 
system. 


NETWORK EVOLUTION 


A better perspective on the intelligent network 
can be constructed by closely examining telephony 
developments. Held over from its inception in the 
1920s, the telephone system’s architecture was 
based around a simple model of renting out sets of 
wires with a fixed bandwidth to a customer for a 
given period of time. Much like its contemporary, 
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| be developed for special categories of calls, defined 
by thing's like area code, the exchange number (the 
first three digits), time of day, or the originating 
party’s location. 


SS7 In ACTION 


If you dial a toll-free number, your local ex- 
change recognizes the 800 prefix as a special case 
and doesn’t immediately route the call. Instead, it 
hops on the signaling network and places a query to 
a large national data base that gives the local ex- 
change two important pieces of information re- 
quired to place the 800-prefix call (F7g. 1). First, it 
translates the toll-free telephone number into a 
standard-format number that can be used to direct 
the call through the network. Along with address 
translation, the database provides the billing in- 
structions that direct the toll to be charged to the 


operations 
console 





2. The system architecture of a service control point shows how the redundant 
CPUs share resources for increased reliability. Connected to the signaling 
network by either SS7 links or X.25 lines, the service control point’s CPUs also 
are connected to the network’s maintenance and control infrastructure. 


the Model T Ford, you could have it in any color you 
wanted, as long as it was black. 

Features such as automatic call routing were 
first implemented with relay logic, following the 
simple model of telephony developed at the turn of 
the century. Human operators gave the network 
some level of intelligence, but its basic structure 
made providing any sort of non-standard feature, 
such as three-way calling, call forwarding, or toll- 
free numbers, a difficult or impossible task. 

In the following decades, the technology behind 
the telephone dramatically improved the reliability 
of the network, its capacity, and the speed at which 
it could handle calls, while the model of how tele- 
phone service looked to the customer changed very 
little. Behind the scenes, however, the computer 
was rapidly replacing fixed relay logic with pro- 
grammable logic to drive the switching gear, thus 
providing the foundation for a more flexible infra- 
structure. 

Another important change in the switching ar- 
chitecture occurred when the signals that con- 
trolled the routing of calls were moved to a sepa- 
rate channel, known in telephony jargon as “out-of- 
band signaling.” This meant that a second infra- 
structure grew up in parallel to the voice channels, 
and it was devoted exclusively to carrying routing 
and billing information between telephone switch- 
ing exchanges. Initially, signaling was done using 
audio tones, but has been replaced in most cases by 
pure digital transmissions. 

The outgrowth of these two technologies is the 
electronic switching system (ESS), which made its 
debut in the 1960s. In the past three decades, ESS 
has reached its seventh (SS7) incarnation and has 
become a de facto standard for all telephone ex- 
changes within the U.S., Europe, and many other 
countries. 

This new switching technology gave the tele- 
phone system the flexibility it needed to provide the 
user with expanded services. Thanks to the pro- 
grammable switch, custom routing schemes could 
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receiving party. 

Similar functions are performed for credit-card, 
calling-card, and 900-number services. The ad- 
dress-translation capabilities of an intelligent net- 
work may eventually provide location-independent 
personal telephone numbers. This service could en- 
able the network to locate a subscriber and route an 
incoming call to the user’s choice of a personal com- 
munication system (PCS) or cellular handset, a 
nearby wired telephone, or even a network-based 
voice-mail system. 

Because the call routing and billing is handled by 
programmable computers and not fixed relay logic, 
it’s relatively easy to develop software that pro- 
vides different combinations of network services 
for each category of calls defined. This ability to 
program new responses to service requests is the 
foundation of intelligent-network technology. The 
programmable nature of local exchanges makes it 
possible for the telephone company to offer various 
services that jack directly into the network’s sig- 
naling system, such as call waiting, call forward- 
ing, caller ID, and last-number redialing. The uni- 
form network interface that the SS7 signaling pro- 
tocol provides also enables equipment to be in- 
stalled in the system, providing new services such 
as voice messaging, e-mail, text-to-speech services, 
and database access. 


NETWORK ELEMENTS, SYSTEMS 


From a broad perspective, the telephone system 
is divided into two general categories of functions. 
The network elements are the portions of the sys- 
tem that actually carry customer calls and the in- 
formation required to route them, while network 
systems handle control-related functions such as 
service control, service applications, billing, and ca- 
pacity management. 

Local exchanges connect a customer’s equip- 
ment to the network through what is called “the 
last mile’ of wire (or optical fiber cable). In residen- 
tial applications, the local exchange acts as a net- 
work interface for anywhere from 1000 to 100,000 
DES IGN 
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RESOURCES FOR THE INTELLIGENT NETWORK SYSTEMS DEVELOPER 


or those brave souls who 
are beginning to scout the 
intelligent-network fron- 
tier for opportunities, you 
will need a few guidebooks to ac- 
quaint yourselves with the terri- 
tory. Here’s a short collection of 
materials you may find useful: 
The Bellcore Information Cen- 
ter: Why not get your information 
straight from the source? The 
Bellcore Information Center has a 
very extensive technical library 
open to the public, with reprints 
available for sale. In order to navi- 
gate this vast collection of infor- 
mation, you'll need The Bellcore 
library Catalog. Because the li- 


_ brary is so vast, they offer a cata- 


log in both printed and electronic 
form. To obtain a hardcopy cata- 
log, just call the center at (800) 
521-2673 or (908) 699-5800. Better 
yet, you may reach the on-line cat- 


_alog either over the Internet or 


via conventional dial-up services. 
For the Internet, it’s: telenet—in- 
fo.belleore.com; At login prompt, 
respond with: CAP10. For dial-up, 
it’s: (201) 829-2005 - at annex 
prompt; respond with: Telenet— 
info; At login prompt, respond 
with: CAPIO. | 

The electronic catalog is updat- 


_ ed weekly and may be searched by 
_ subject, author or title. Each en- 











try contains an abstract, docu- 
ment reference number and price. 


ence tool. _ 
‘While the Information Center 
can supply you with documents on 


_ nearly any aspect of communica- 


tion and telephony, there are two 


_ publications that you can’t afford 
__ tobe without: 
 @The Advanced Intelligent Net- 


work - Document number SR- 
NWT-002247. This document was 
written to provide a high-level 
view of the level-1 architecture of 
the advanced intelligent network 


as it exists today. If you need a 


good primer on advanced-intelli- 
gent-network technology and the 
Bell System technical culture, this 
is it. Price: $92.00. 

e Network Equipment Building 


PAE LECTRONIC 


An invaluable (and free!) refer- 


Systems (NEBS) - Generic 
Equipment Requirements - Doc- 
ument number TR-NWT-000063. 
If you’re going to try to sell equip- 
ment to a North American tele- 
phone company, this is your bible! 
Learn from the folks who defined 
reliability. Covers everything 
from switching components to 
wiring and installation practices. 
This is the telecommunication 
world’s version of the MIL-SPEC. 
Price: $80.00. 

Contact the Bellcore document 
order line at (800) 521-2673 for 
these and all other Bellcore docu- 
ments. 

Another great source of infor- 
mation is The IEEE Library. 
Over the years, the IEEE Pro- 
ceedings along with its compan- 
ion publications Networks and 
Communications have covered 
intelligent networks extensively. 
The IEEE library also has confer- 
ence proceedings and papers on 
file. Members can call the library 
at (908) 562-8794 and request a 
keyword search of their catalog. 
Once you have identified an arti- 
cle you need, a pay-by-the-page 
reprint service is available for 
both members and non-members. 
You may contact them at: AS- 
K* IEEE - ATTN: Manager Docu- 
ment Delivery, P.O. Box 4827, 
Burlingame, CA 94011; (800) 949- 
IEEE; fax: (415) 259-5045; inter- 
net: askieee @ieee.org. One top- 
notch paper on intelligent net- 
works is The Intelligent Net- 
work—Changing The Face Of 
Telecommunications by Richard 
B. Robrock II. This paper gives 
you a nice overview of the tele- 
phone company’s vision for intelli- 
gent networks. The bibliography 


alone is worth the price of the re- 


print. The article appeared in 
IEEE Proceedings, Vol. 79, in Jan- 
uary 1992. IEEE Catalog Num- 
ber: 9041044. 

Other interesting papers in- 
clude ‘New Service Ideas and In- 
telligent Network Technologies” 
by J. Mizusawa and M. Akiyama, 
‘Intelligent Digital Mobile Com- 
munications Network Architec- 
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ture for Guaranteeing Personal 
and Terminal Mobility” by Y. 
Maruyama, A. Nakajima, and H. 
Sawada, “Communication Ses- 
sion Management for Distribut- 
ed Multimedia Specifications” 
by H.E. Bussey and S.B. Wein- 
stein, and “Future Standardiza- 
tion Issues of Intelligent Net- 
works” by K. Nagaraj and S. Har- 
ris. All four papers were delivered 
at the “1992 International Zurich 
Seminar on Digital Communica- 
tions. Intelligent Networks and 
their Applications”, Mar. 16-19, 
Zurich, Switzerland. They’re 
available in the conference’s pro- 
ceedings (IEEE Catalog Number 
92TH0439-0). 

If you’re still hungry for addi- 
tional information, you might con- 
sider looking at these: 

e SS7 Basics: by Toni Beninger. 
This pithy book will familiarize 
you with some of the intricacies of 
the SS7 signaling protocol. A very 
helpful primer and basic refer- 
ence tool. Price: $29.95. Contact: 
Telephony, P.O. Box 12901, Over- 
land Park, KS 66282-2901. 

e “The Death Of Telephony’: By 
George Gilder. Published in the 
Sept. 11 edition of The Econo- 
mist. This little piece gives some 
thought-provoking perspectives 
on intelligent networks and the 
future of the telephone system. 
Gilder’s claim is that a central 
telephone system with fixed- 
bandwidth voice channels is going 
the way of the vacuum tube and 
buggy whip. Even if you don’t 
agree, he makes some powerful 
points and questions some of the 
most basic assumptions we have 
made about communication tech- 
nology. Gilder also is a regular 
contributor to ASAP, the quarter- 
ly technology supplement to 
Forbes Magazine, where he en- 
gages ina lively discourse on vari- 
ous communications-related sub- 
ee 


e “Strategies and Solutions jor 


an Open Telecom World”’, avail- 


able from Chorus Systems, 15262 
NW Greenbriar Pkwy., Beaver- 
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TekMeter'can show you the answe 
before you even know the question. 


TekMeter™ is the new handheld instrument from 
Tektronix that combines the functions of a DMM and 
an oscilloscope. It’s practically “auto everything” 
Which in the service business means you'll get the 
answers you need faster than ever before. 

It’s easy. Just connect the probes. TekMeter finds 
the signal then makes the correct scope or DMM set- 
tings to display voltage, current or waveforms in the 
most meaningful way. What’s more, your hands 


CHECK OUT THE ENTIRE TEKTOOLS™ LINE FOR ALL YOUR MEASUREMENT NEEDS. 


*Suggested retail price, model TMS 550 © Copyright 1994, Tektronix, Inc. All rights reserved. TekMeter, TekTools, and Tektronix are trademarks of Tektronix, Inc. DPW-284597 


remain free to probe more accurately and safely. 
Especially in small places. 

Weighing barely 2 pounds, TekMeter includes a host 
of features like cursors and spike detect that improve 
your ability to maintain and troubleshoot a wide range 
of equipment. TekMeter can even capture : 
incoming line voltage spikes and sags, 
measure voltage and current simulta- 
neously, compute true power, and more. 

All automatically. For as little as $875* 

TekMeter is the answer you’ve been looking for. 
Contact your local authorized Tektronix distributor 
today, or call 800-426-2200, ext 299. 


Tektronix 
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telephone lines and provides lo- 
cal call switching. A local ex- 
change is a collection of one or 
more units called signal 
Switching points that have 
been bundled together. 

Signal switching points 
(SSPs), one of the most com- 
mon network elements, are lo- 
cated within local exchanges 
and serve as the interface be- 
tween customers and the rest 
of the intelligent network. The 
signal switching point is a 
stored-program switch that 
takes customer calls and gen- 
erates routing signals which 
are sent into the SS7 signaling 
network via 56-kbit/s links. 
While these switching ele- 
ments are relatively ‘“dumb,” 
they’re programmed to recog- 
nize and intercept calls that re- 


i i i 3. The intelligent network can act as an on-demand wide-area network to bridge local-area networks, cel- 
quire special handling , as well lular systems, and other networks. Using the intelligent network’s capabilities, a business can extend the 


intelligent | 


---- Signaling links 


— (Call-transport links 


_~ Wireless links 


Tnterconnecting 
networks 


\ Interexchange networks, 
. wireless networks, 
and others 





as launch queries to central- office local-area-network environment to remote locations, home offices, and mobile workers. The 


ized data bases for the pur- switched connections permit on-demand service, which is ideal for applications with insufficient traffic 


poses of call routing and billing Justify a dedicated line. 
instructions. 

Signal transfer points (STPs) usually lie deeper 
within the network, functioning as high-capacity, 
high-reliability packet switches that carry signal- 
ing information between the message-carrying 
side (network element) of the network and the sig- 
naling and control (network system) infrastruc- 
ture. The signal transfer point’s basic function is to 
route the signals from one switch to another, or to 
and from the large databases within the network 
control system. 

Signal inputs to the signal transfer point usually 
consist of between 256 and 1024 56-kbit/s SS7 net- 
work connections. Under normal operating condi- 
tions, a signal transfer point will process between 
1000 and 5000 signaling packets per second. 

Since they’re connected to many switching nodes 
and cover large service areas, signal transfer 
points are run in fully redundant pairs that are geo- 
graphically separated to guard against a natural 
disaster affecting both units. A single signal trans- 
fer point can handle the total regional traffic load. 
But under normal circumstances, the pair distrib- 
utes the load between themselves to guarantee 
that either unit is fully functional in case of a possi- 
ble disaster. 


THE BRAINS 


The service control point (SCP) is a highly reli- 
able, on-line data base that gives the intelligent net- 
work its “brains.” This unit supplies the switching 
system with customized information on how to de- 
liver and charge for special services or features re- 
quested by a specific user. 
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Service control points provide call-handling in- 
formation to the network’s switches and service 
transfer points at rates of up to 300 calls per sec- 
ond. These units support regional and national ser- 
vices, such as routing and billing information for 
800- and 900-number services. Alternate billing 
(credit card/calling card) services and special busi- 
ness services (e.g., virtual networks) also rely on 
service-control-point databases. 

Based upon a multi-CPU architecture, the ser- 
vice control point is interfaced to the network via 
multiple SS7 or X.25 communication links (Fig. 2). 
All CPUs share a common disk farm and a common 
interface to the signaling engineering and adminis- 
tration system that monitors and controls the net- 
work’s configuration. 

To ensure that the service-control-point’s data- 
base is always properly configured, it’s tied to a 
database administration system and a service-man- 
agement system. Another link to a maintenance op- 
erations console (MOC) provides network adminis- 
trators with an ongoing appraisal of the service- 
control-point’s health status. 

An adjunct is a junior version of the service con- 
trol point. Designed for work within a telepone lo- 
cal exchange, the adjunct supports call setup and 
local intelligent-network functions known as cus- 
tom local-area signaling services (CLASS). CLASS 
includes call such services as waiting, last-caller 
ring-back, call forwarding, and caller ID. Signaling 
between the adjunct and its local signal switching 
point is done through the Ethernet, while SS7 links 
are used to communicate with service control 
DES IGN 
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INTRODUCING MICRO-CAP IV. 
MORE SPICE. MORE SPEED. 
MORE CIRCUIT. 


PC-based circuit analysis just became faster. 
More powerful. And a lot easier. Because 
MICRO-CAP IV is here. And it continues a 
12-year tradition of setting CAE price/ 
performance standards. 

Put our 386/486 MICRO-CAP IV to work, se 
and you'll quickly streamline circuit creation, AC Analysis 
simulation and edit-simulate cycles — on circuits as large as 
10,000 nodes. In fact, even our 286 version delivers a quantum 
leap upward in speed. Because, for one thing, MICRO-CAP IV 
ends SPICE-file-related slowdowns; it reads, writes and 
analyzes SPICE text files and MC4 schematic files. It also 
features fully integrated schematic and text editors. Plus an 
interactive graphical interface — windows, pull-down menus, 
mouse support, on-line HELP and documentation — that 
boosts speed even higher. 

Now sample MICRO-CAP IV power. It comes, for example, 





from SPICE 2G.6 models plus extensions. Compre- 
hensive analog behavioral modeling capabilities. 

A massive model library. Instant feedback plotting 
from real-time waveform displays. Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 

And the best is still less. At $2495, MICRO-CAP 
outperforms comparable PC-based analog simulators — even 
those $5000+ packages — with power to spare. Further, it's 
available for Macintosh as well as for IBM PCs. Write or call 
for a brochure and demo disk. And experience firsthand 


Sunnyvale, CA 94086 
(408) 738-4387 FAX (408) 738-4702 
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INTELLIGENCE—A MATTER OF LOCATION 


t seems as though its diffi- 


cult for any two communica- 


tions systems designers to 


agree on a definition of intel- 


ligent communications. However, 
they may be just disagreeing on 
where the intelligence should be, 
or which part of the total system 
should be the “dumb” portion. 
One easy way to compare dif- 
ferent interpretations of “intelli- 
gence” is to spell out the two pre- 
vailing definitions. The ‘‘central- 
ized intelligence’ view, adopted 
by most of the telephone compa- 
nies and many of their suppliers, 
includes the diehard PBX “main- 
frame’’ suppliers and some of the 
wide-area-network multiplexer 
suppliers. The alternative is the 
“peripheral intelligence” perspec- 
tive, embraced by many telecom- 
munications equipment manufac- 
turers and the computer telepho- 
ny community (which includes 
companies that incorporate tele- 






phony expertise in the computer 


chassis). This view downplays the 
idea of central switching control, 
instead favoring the idea that 
bandwidth should be extended at 
the desktop level and along the 
“edges’’ of the system. This is 
where users can best define their 






tronics and software capabilities. 
_ There are obvious conflicts. In 
the traditional telephony world— 
as envisioned by the telecommuni- 
cations and regional Bell operat- 
ing companies—small amounts of 
bandwidth are metered out to cus- 
tomers from intelligent central 
switches. In the wide-area net- 
work, the telephone companies 
compensate for narrow-band 
channels with complex electron- 
ics, using advanced compression 



















_ technology like ADSL to cram 
compressed video i images into al- 
-ready-installed twisted pairs. 


The “central intelligence” view 


may certainly relieve the network 
from dealing with large torrents 
of data by making the central 
_ switches increasingly smart, pro- 





viding all kinds of services from 


caller ID to intelligent voice/fac- 


PE LECTRONIC 





_ simile services. This “central in- 


telligence’”’ ignores the inherently 
large-bandwidth carrying capaci- 
ty of installed fiber in the net- 
work. In fact, it actually has led to 
denial of leases on “dark fiber” 
(fiber not limited by telephone- 
company protocols), as well as the 
requirement that only the tele- 
phone companies provide ser- 
vices. For on-premise environ- 
ments, new ICs and software are 
available that build on the funda- 
mental idea of dumb isochronous 
networks. While electronic bottle- 
necks potentially reduce the per- 
formance of these ICs, they can 
be interfaced to standard Sonet 
framers that provide plenty of on- 
premise bandwidth for existing 
and future applications. What re- 
sults is a potential range of 
“dumb distributed networks” 
which can be constructed inexpen- 
sively and use 51- or 155-Mbit/s 
Sonet links to connect multimedia 
servers for all types of traffic. 
Isochronous distributed switch- 
ing is a key attribute of the new 
ICs, enabling even advanced 
asynchronous-transfer-mode 
(ATM) networks at the periphery. 
Many leading suppliers and car- 
riers, ranging from IBM to MCI 
and including Mitel, now embrace 
this “periphery” view, and are 
trying to move as much flexibility 
as possible to the users’ location 
at the desktop. The IC capabilities 
and software tools are the focus 
of the companies’ efforts. The key 
is bandwidth, an ideal substitute 
for central switching, which 
makes possible ‘virtual’ switch- 
es that permit each terminal client 
to listen to messages on individual 
wide data pipes, characterized by 
low latency and high bandwidth. 
To achieve these high-band- 
width, low-intelligence connec- 
tions, they’re providing special 
computer telephony ICs and asso- 
ciated software systems to com- 
municate from the host computer 


























through open communications 
protocols. Tools are available to 
provide a switch-to-host link 
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to a distributed central switch | 


that’s mapped to specifications 
through a PBX driver. External 
applications can be connected eas- 
ily to open, dumb PBXs. The tech- 
nology can supply expanded user 
networks that distribute more 
data to dispersed sites, with 3D 
graphics and other visualization 
tools.Even MIS managers at 
large companies, typically known 
for an affinity for central control, 
indicate that a flexible, inexpen- 
sive connection to a “dumb” band- 
width is desirable between dis- 
persed resources. 


In the small business office, eS 


the home, bandwidth can be easily 
expanded by using existing cable 
lines as a bandwidth pipe. Couple 
the cable pipe with the appropri- 
ate shrink-wrapped application 
and a cable interface card—avail- 
able from a local computer 





the peripheral intelligence. 

Over the long term, an all-opti- 
cal dumb network can be defined 
that will have no real bandwidth 
bottlenecks. Dumb, high-band- 
width fiber connectivity provides 
an unlimited capability, unre- 
stricted by the limitations inher- 


the demand for ee 
the network itself will ebb. 


The choices, then, lie not in how. 
to define intelligent networks, but 


where the intelligence is located. 
At the periphery, it’s far more 
flexible and versatile for the sys- 
tem’s users. The alternative is the 


intelligent centralized communi- 
cations network driven by large, _ 
regional suppliers. Such a net-_ 
work would be based onlong-term _ 
system restructuring that will _ 


take many more years to roll into 
place than most users want to 
wait. In effect, it will be smarter 
to be dumb! 


Contributed by Mel Roberis _ 
product manager, Real-Time — 
| Networks, Mitel Semiconductor 
cs Ce, Canada. 
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store—and the home or small of- _ 
fice can come “on line’ as part of — 















ent in electronic switching. As in- — 
telligence becomes more distrib- 
uted through smarter ieee _ 
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points throughout the network. 

Overseeing each regional network is a signal en- 
gineering and administration system (SEAS). 
Linked directly to all of the signal control and 
transfer points, the SEAS keeps track of the status 
of every SS7 link under its jurisdiction. It also main- 
tains the routing information used by signal trans- 
fer points . 


THE VERSATILE PERIPHERAL 


One somewhat unique brand of network systems 
devices are intelligent peripherals, because they 
can be located either within the network as embed- 
ded service providers or attached to the edge of the 


pis. 





service that can’t be interrupted by the failure of any single link or element. 
Different links to the SCP are defined for access, bridging, and cross-linking 





5. The redundant interface between STPs and SCPs provides highly reliable 


network by third-party operators who wish to sell 
their services to network subscribers. Connections 
to the network are handled much like other intelli- 
gent-network boxes, with SS7 links being used for 
signaling and T1/E1 links for voice/data. The links 
between co-located intelligent peripherals will be 
run via Ethernet or some high-speed derivative. 
For their customer interface, intelligent peripher- 
als can use either conventional analog connections 
or ISDN lines. ISDN is an all-digital telephone ser- 
vice that supports high-speed data and allows sub- 
seribers a limited form of out-of-band signaling (via 
the “D’” channel). Using ISDN, a subscriber can 
send and receive control information from the intel- 
ligent peripheral and perform call setup to access 
other network functions. 

The current generation of intelligent peripherals 
are being used to perform tasks similar to adjuncts 
such as voice messaging, voice response, and voice 
recognition. If telephone companies have their 
way, the next generation of advanced intelligent 
peripherals will be able to offer more sophisticated 
services, such as video-on-demand and direct ac- 


le ti 
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(A, B, and C, respectively). 


cess to the Internet. 

The architecture of the intelligent network also 
has been designed to facilitate the integration of 
local-area networks, cellular radio systems, and 
other types of networks (Fig. 3). This would allow 
customers to treat the telephone system like an ex- 
tension of their own local network by providing on- 
demand, switched, wide-area-network (WAN) ser- 
vices. The on-demand WAN will offer a great value 
to the many businesses with operations in several 
locations but insufficient traffic and/or capital to 
justify a dedicated link to each site. 


WHERE'S THE INTELLIGENCE? 


To understand why today’s intelligent network 
looks so different from most networks, one must 
understand the history behind the telephone sys- 
tem. The current telephone system grew out of a 
control structure that was developed to tie togeth- 
er an enormous network using the simple technolo- 
gy available at the time. Due to the size of the net- 
work, automation didn’t come 
in a single step, but rather in 
small increments over a period 
of four decades. 

Human operators were 
phased out of local and then 
long-distance calling as the 
telephone system was slowly 
automated by system engi- 
neers. These engineers used 
relay logic to implement com- 
plex tasks—like random-ac- 
cess call switching and billing 
based on distance and connec- 
tion time. ? 

The tightly held control sys- 
tem mimicked the hierarchical 
command structure used by 
the human operators. This was 
deemed necessary to maintain 


Service | 
control 
point 





4, The block diagram of an intelligent peripheral illustrates the modular nature of intelligent-network sys- 
tem components. Designed to provide services like voice response and recognition, special-toll services, 
and voice messages the intelligent peripheral consists of redundant processors linked to a service con- 
trol point via the SS7 network. Interfaces to message traffic are done through standard T1 /E1 connec- . 
tions to the trunk service. Most components within the intelligent peripheral are available as standard 99 SUT that network services 
OEM modules and may be used in other network elements such as service control points and adjuncts. worked the same throughout 
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order within the vast tele- 
phone-network empire, to en- 
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the country, and so that the system’s resources 
were used efficiently. 

When expensive mainframe computers were in- 
troduced in the 1960s, it made sense to maintain the 
paradigm of centralization to reduce the number of 
databases that had to be managed, and to most effi- 
ciently use the high-cost facilities. Today’s system 
still reflects many of the structural decisions that 
were made during this time. As an example, the 
routing for all 800-prefix telephone calls is still han- 
dled by a single database system that’s located in 
Kansas City, MissouriB(B+B.B1DB5°Pvolutionary 
approach improved performance while preserving 
the network’s integrity. What was sacrificed along 
the way was some of the potential flexibility of- 
fered by programmable switching technology. De- 
spite all of the new computer systems, adding new 
services or features to the large, centralized infra- 
structure always involved millions of dollars in cap- 
ital and years of time. 

The intelligent-network strategy developed by 
AT&T is an attempt to reengineer their telecommu- 
nications network into a more flexible system while 
still retaining a fairly centralized control structure. 
As microcomputers have become less expensive, 
more plentiful, and readily available, network intel- 
ligence has seen an outward migration to regional 
and local areas, but the control has remained con- 
centrated in one point. 

In contrast, some equipment manufacturers 
have taken advantage of this inexpensive comput- 
ing power and put it to work at the network periph- 
ery in the form of the private branch exchange 
(PBX). Originally developed for business applica- 
tions, the PBX places intelligence and control at the 
network’s edge. Besides providing an interface be- 
tween an office’s telephones and the outside world, 
the PBX can provide sophisticated services such as 
voice-mail, call forwarding, selective screening of 
incoming or outgoing calls, and selection of long- 
distance carrier based on lowest cost for a given 
time of day and destination. 

Some advocates of PBX technology say that this 
decentralized approach may be more cost-effective 
and efficient for larger applications, too. For in- 
stance, in developing countries like China or Brazil, 
PBXs sometimes are used as local exchanges for 
villages and outlying areas, tying an area’s tele- 
phones together with a smart switching system 
and providing long-distance service through a lim- 
ited number of tie-lines to the country’s national 
infrastructure. 

While the intelligent network works well, it may 
be a triumph of engineering over common sense. 
Some prominent critics argue that a network with 
distributed intelligence and control is more effi- 
cient, easier to upgrade, and less expensive than a 


centralized-control one, especially in terms of band- | 


width-minutes-per-dollar (see “Intelligence: a 
matter of location, ’’ p. 80). 
As previously mentioned, most of North Ameri- 
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ca will have access to AT&T’s Advanced Intelligent 
Network, which is the company’s version of intelli- 
gent network technology. Around mid-1995, AT&T 
plans to open up the network to other service pro- 
viders, according to Dave Maruitak, a senior mem- 
ber of the technical staff at AT&T Network Sys- 
tems, San Diego, Calif. He sees this as a great op- 
portunity for persons interested in providing niche 
services for specific geographic regions, special- 
ized business or professional communities, or other 
targeted market groups. 


NETWORK ENTREPRENEURSHIP 


Once the telephone network adopts an open ar- 
chitecture, the intelligent peripheral will be a key 
tool for entrepreneurs who wish to sell services 
over the telephone system. Because intelligent per- 
ipherals behave as true peripherals to the network, 
they can be employed either as gateways to other 
networks or as large, remote disk farms for cen- 
tralized archiving and database management. Lo- 
cated at the periphery of the network, these pri- 
vately owned intelligent peripherals will be able to 
offer their clients backup services for distributed 
networks, on-line databases, specialized switching 
networks, foreign-language voice-recognition/re- 
sponse services, and even accelerate the onslaught 
of interactive home-shopping clubs. 

Besides providing programming and informa- 
tion services, many other business opportunities 
are opening up within the intelligent-network 
world. For those wishing to develop intelligent per- 
ipherals or other telecommunication products, the 
highly defined open-system environment of mod- 
ern telephone systems gives potential vendors a 
running start. 

The evolution towards an open-systems architec- 
ture is a beneficial by-product of the move toward a 
standardized national intelligent-network infra- 
structure. As the telephone-network architecture 
developed, it became increasingly dominated by 
computer technology. By 1980, when the SS7 
switching system began development, the decision 
was made to use an open-systems approach and a 
layered protocol much like the open systems inter- 
connection (OSI) reference model successfully em- 
ployed by the International Standards Organiza- 
tion (ISO) in the data-processing world. In compli- 
ance with the open-systems approach, software for 
network products now is written almost exclusive- 
ly for a Unix environment, most often in the C or 
C++ languages. This new paradigm reflects to- 
day’s trend towards the client-server model for 
data networks. In this case, the customer is the cli- 
ent and the service control point is the server, pro- 
viding connections to intelligent peripherals and 
adjuncts throughout the network. 

Most modern telephone equipment is built from 
different combinations of the same basic compo- 
nents. The open-telephony-platform model, for in- 
stance, has encouraged a building-block strategy 
DES IG4MUN 
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dentify signal distortions before they occur. 


If the rigors of high performance design have you 
caught up in repetitive prototyping, break away with XTK 
(Crosstalk Tool Kit) from Quad Design. Simply stated, 
XTK is the most powerful and comprehensive signal integrity tool money 
can buy. It speeds your design cycle by pinpointing signal quality problems 
and predicting the effects of signal distortions prior to prototyping. 

XTK automatically extracts topology and electrical parameters from 
PCB and MCM layout systems, allowing rapid and accurate simulation of 

lossy transmission line and crosstalk effects for entire digital systems. This, 
in addition to its speed and accuracy, makes XTK an essential element in 
increasing the quality of your high performance designs while decreasing 
product debug time. 

For an even greater impact on your design cycle, XTK will soon be 
augmented by QUIET,™ the industry’s first integrated EMI tool kit. QUIET 
will not-so-quietly predict radiated noise from PCBs. 

Avoid future shock by transvidiating with XTK. Call Quad Design at 
(805) 988-8250 and we'll send you a brochure on our whole fleet of 
predictive tools. 1385 Del Norte Road, Camarillo, California 93010... 


FAX (805) 988-8259. 
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*K transvidiate (trans vid’é at') vt. -a ted, 

-a ting [TRANS (L. across, over ) + VID (L. videre, 
to see) + -IATE)/ 1. to bridge the present and 
future by knowing all signal distortion effects of 
your digital circuit design before they happen 
2. to avoid future design mistakes while the design 
is still a vision 3. to exist in the future presently 
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for network development, where specialized com- 
ponents are constructed from generic computer 
equipment and telephony interface hardware and 
then is customized using Unix-based, application- 
specific software (F7g. 4). 

At the center of nearly any network element or 
system is a computer with a redundant architec- 
ture, which usually sports a large disk array to 
house the databases associated with its applica- 
tions. One or more 56-kbit/s communication ports 
are used for SS7 signaling to the network, while an 
Ethernet or other high-speed local-area network 
often is employed for data transfers between de- 
vices within the same facility. 

A word of caution is in order, though, for those 
enterprising souls who are already dreaming of 
reaping the treasures of the intelligent-network 
frontier. Despite many similarities to the conven- 
tional data-processing world, it should be noted 
that network and data-processing types will proba- 
bly suffer serious culture shock upon their first 
exposure to the insular world of telephony, which 
has had a hundred years to develop its own ap- 
proach to everything. 

Not only is there lots of new terminology, buzz- 
words, and jargon to assimilate, but also a very dif- 
ferent way of looking at networks. As an example, 
many network block diagrams used by the phone 
system devote only passing attention to the actual 
voice carrier channels and tend to concentrate al- 
most exclusively on the much more complicated 
signaling infrastructure. One key to understand- 
ing how telephone systems are assembled is to re- 
member that reliability is almost a religious issue 
in the telecommunications world. For regional ser- 
vices such as service control points, the maximum 
allowable down time is measured in minutes per 
year. To achieve this, any important system ele- 
ment must be supplied as a redundant pair, with 
any single unit capable of doing the job. The cross- 
strapping arrangement illustrated for a typical 
connection between a signal transfer point and a 
service control point is a good example of the re- 
dundant architecture used throughout the system 
(Fig. 5). 


STRICT REQUIREMENTS 


In addition to redundancy requirements, all 
equipment used within the telephone system must 
conform to stringent mechanical and electrical re- 
quirements set forth by Bellcore in its Network 
Equipment—Building System (NEBS) generic 
equipment requirements standards. These specifi- 
cations dictate the mechanical and electrical per- 
formance for each type of component. Among oth- 
er things, a NEBS-compliant computer must be 
able to run on 28-V de standard telephone-company 
power; support the Unix operating system; pass 
rigid flammability tests; be able to operate continu- 
ously in a dusty, non-air-conditioned environment; 
and survive a zone-4 earthquake. 


PIE LECTRONIC 


One approach to meeting these stringent re- 
quirements is to purchase OEM equipment from 
telecommunication-smart manufacturers and pro- 
vide added-value engineering through system inte- 
gration and software development. Several compa- 
nies offer fault-tolerant, network-compatible com- 
puter systems that can be mounted directly into a 
standard-size telephone-equipment rack. Vendors 
of NEBS-compliant equipment include IBM, Mo- 
torola, Stratus Computer, and Tandem Computer. 

For low-volume applications or operations where 
development capital is limited, purchasing OKM 
modules and software can dramatically reduce up- 
front engineering costs. As an example, The Motor- 
ola Computer Group offers a complete line of open- 
network system platforms, including the SeriesFT, 
VMEbus-based computers that feature a fault-tol- 
erant architecture, automatic fault recovery, and 
intelligent configuration management. The Unix- 
based software available for Series FT products 
provides a solid foundation for applications devel- 
opment with a process scheduler, several data- 
bases, and code modules which support communi- 
cations protocols for TCP/IP, X.25, and SS7 signal- 
ing networks. 

Software development for intelligent-network 
products also is getting easier as the standards for 
open-platform telephony become more well de- 
fined. One of the most active players in the telecom- 
munications software market is Chorus Systems, 
Beaverton, Ore. The company’s microkernel- 
based, object-oriented software platform is de- 
signed specifically to develop operating systems 
used in communication products. The Chorus archi- 
tecture is fully scalable, permitting the same ker- 
nel that was originally developed for a PBX or ser- 
vice control point to be used in smaller applications, 
such as handheld PCS units and small intelligent 
peripherals, while maintaining the same attributes 
and protocols. The code’s modular design also 
makes maintenance and upgrades easier and 
quicker to implement. Though originally developed 
for telephony, Chorus also has been successful in 
developing data-communication products for local- 
and wide-area networks. 

In summary, the intelligent network isn’t a sin- 
gle technology or architecture. Instead, it’s an ap- 
proach to network architecture that permits rapid 
reconfiguration to support the changing needs of 
its users. Although nobody can predict what the 
next generation of networks will look like, you can 
probably expect that they will borrow heavily on 
the lessons learned from today’s intelligent net- 
works. 
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16-BIT LOGIC CHIPS « QUICKSWITCH® PRODUCTS °¢ FCT & 3.3V FCT LOGIC DEVICE 


Minimal Marvels. 





Of all the interface logic packages used in shorter delays, and lower line and signal noise. 
advanced surface mount manufacturing, QSOPs Excellent thermal characteristics include a high 
and QVSOPs give you the very tiniest footprint. leadframe-to-plastic ratio that boosts reliability by 

Up to 48 percent smaller than TSSOPs. more efficiently directing heat away from the die. 

As the QS suggests, QSOPs are just a quarter Availability is now. In any quantity. Nearly all 
the size of standard SOIC packages. QVSOPs, major logic suppliers now second-source our 
ideal for highest-density applications, are a mite industry-standard QSOP. And the QVSOP™ is a 
smaller. projected standard of the future. 

These minimal marvels deliver bigtime savings For application notes on our complete line of 
in board space. Which translates to a reduction advanced packaging, call 800-609-3669. Or Fax 
in your overall system costs. You also get higher 408-496-0773. 
performance because of less ground bounce, Good things come in small(er) packages. 


Quality Semiconductor, Inc. 





Q and QVSOP are trademarks of Quality Semiconductor, Inc. 
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INCREASE 
FAULT 
COVERAGE 
WITH Ippo 
TESTING 


AS A SUPPLEMENT TO 
CONVENTIONAL TESTS, 
MEASUREMENT OF QUIES- 
CENT POWER-SUPPLY 
CURRENT CAN IMPROVE 
DEVICE QUALITY. 








VIC KULKARNI 

CrossCheck Technology Inc., 

2833 Junction Ave., Suite 100, San Jose, CA 
95134; (408) 435-9100, ext. 206. 
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Ithough the adoption of design-for- 
test (DFT) techniques has risen in 
recent years, more than 75% of new 
IC designs don’t use on-chip DFT 
structures. This compromise of test- 
ability and quality requirements is 
done against the backdrop of heavy time-to-market 
and power/performance pressures. As far as manufac- 
turing test is concerned, only functional logic-level 
testing is performed, along with de parametric tests 
of the IC. But because simulation of vectors is time- 
consuming and CPU resource-intensive, this impor- 
tant step often is skipped, resulting in low fault cov- 
erage for a given set of functional vectors. Conse- 
quently, designers may find that Ippe@ (quiescent 
power-supply current) testing is an easy, yet effec- 
tive, way to increase fault coverage. 

In fact, there’s been amovement toward measuring Inna 
as a way to supplement conventional stuck-at-fault testing 
or as a standalone test technique. Many researchers en- 
dorse Ippatesting and have published papers on its merits. 
Data from leading IC suppliers as well as end users has 
shown that combining Ippq testing and functional logic- 
level testing can boost failure detection by 2% to 11%. One 
end-user, Storage Technology, also reports a substantial 
reduction of early-life system failures when using Ippg 
testing as a screening technique for incoming inspection at 
the IC level. 

Basically, Ippatesting offers a way to enhance the qual- 
ity of IC tests by monitoring the device’s power-supply 
current. The technique applies primarily to digital CMOS 
circuits, where Ippqin a defective device can be orders of 
magnitude higher than in a defect-free circuit. By monitor- 
ing the power supply, therefore, designers can detect de- 
fects and raise device quality. 

Two forms of Ippg testing are available today. DFT Ippq 
testing requires a specific set of test vectors that are obtained 
from automatic-test-program-generation software. Non- 
DFT Ippq testing requires only functional vectors and isn’t 
limited to synchronous designs or to the use of stuck-at 
models. Instead, non-DFT Ippgtesting uses a minimum set 
of functional test vectors derived by conventional means, 
such as functional verification and simulation. 









1. IN CONVENTIONAL STUCK-AT testing, four bits 
are needed to detect the short. Two (at A and B) activate the 
defect, while the other two (at C and D) propagate the defective 
behavior to the primary output. 
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Used alone, non-DFT Ippq | 
testing is ideal for designs 
without DFT structures, 
like scan cells or embedded- 
grid technology. Typical ap- 
plications include high-vol- 
ume, low-silicon-cost situ- 
ations where silicon area is 
a premium. 

IC manufacturing involves 
many critical steps, such as 
metal depositions only a few 
thousand angstroms _ thick, 
submicron photolithography, 
and etched contact holes a few 
tenths of a micrometer wide. Small 
imperfections during these steps can 
cause randomly distributed defects in 
the IC, including shorts between met- 
al lines or opens between input signal 
and polysilicon gate control contacts. 
Such defects reduce the typical yield 
in an IC manufacturing process to 
about 70%. 


CREATING TEST PATTERNS 


Obviously, testing is needed to iden- 
tify and eliminate defective ICs or de- 
fects within the ICs. In a typical ex- 
ample, a test pattern of A=1, B=1,C 
= 0, D = 1 is needed to detect a short 
between output Z, and the power sup- 
ply (Fig. 1). The first two bits (A = 1, 
B = 1) activate the defect so that a 
faulty behavior is produced. In this 
example, the test pattern should pro- 
duce a 0 at Z,. However, a short be- 
tween Z, and the power supply (Vpp) 
will force the output value to be 1. The 
1 in place of the expected 0 identifies 
a defect. 

The remainder of the test pattern 
(C = 0, D = 1) is needed to propagate 
the defective behavior to the primary 
output, M, where a tester can observe 
the signal and compare it to a good 
value. For a sequential circuit, the de- 
signer must create a sequence of test 
patterns to sensitize and propagate 
the defect. 

To ensure that no defect escapes 
detection, this process must be re- 
peated for each possible de- 
fective site. The percentage 
of potential defects found by 
atest program is known asits 
fault coverage. The higher 
the fault coverage, the higher 
the quality of the ICs. In 
practice, however, most test 
programs don’t detect all 
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2. IN Ippg TESTING, FEWER VECTORS are 
needed because the defective behavior doesn’t have to be 

propagated to the primary output. Instead, the defect causes a 
measurable quiescent current to flow. 


possible defects. 

In addition, because of the large 
number of potential defects, not all of 
the defects are even modeled. In the 
case of the stuck-at model, for exam- 
ple, only shorts from the input and 
output of gates to power or ground are 
modeled. So even 100% stuck-at fault 
coverage doesn’t guarantee that de- 
fects like shorted FETs or bridging 
shorts between signal lines won’t es- 
cape detection. 

Because Ippq testing (both types) 
identifies defects by observing power- 
supply current rather than propagating 
a fault to the output test points, shorter 
test patterns (A = 1, B = 1) can be used. 
In the example, a 0 at output Z, in the 
presence of a short causes current to 
flow from the power supply to ground 
(Fig. 2). A defect-free CMOS gate won’t 
See a quiescent current flow. 

The test program generation task 
now is much simpler; only fault-acti- 
vation patterns need to be generated. 
Test patterns to propagate the faulty 
behavior to output aren’t required for 
Ippa testing. What’s more, designers 
find that fault activation is similar to 
logic verification, and the simulation 
patterns used for verification are 
quite effective at achieving high-fault 
coverage with Ippq testing. 

A comparison of typical fault cover- 
ages achieved using conventional 
(voltage) testing and current testing 
with the same test patterns shows 


TABLE 1: EXAMPLE IDDQ FAULT COWERAGES 
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, | that current testing pro- 
| duces much higher fault cov- 
| erage because it doesn’t re- 
| quire fault propagation (Ta- 
- | ble 1). This assumes 100% 
| node toggle and observabil- 
| ity with Ipnpg measurements 
| onall vectors. In general, the 
| fault coverage achieved with 
___! current testing is roughly the 
same as the toggle coverage. 
In toggle testing, the test 
vectors must make the exist- 
ing logic level change to the 
complement. 
Another advantage of DFT and 
non-DFT Ippq testing is that 
they’re able to find defects left un- 
detected by the many voltage detec- 
tion techniques which rely exclu- 
sively on stuck-at fault models. 
Stuck-at models assume that every 
defect will cause the input or output 
of a gate to behave as if it’s shorted 
to power (stuck-at-1) or to ground 
(stuck-at-0). This assumption was 
fairly accurate for TTL and ECL. 
However, many defects in CMOS 
ICs don’t cause stuck-at behavior. 
Two examples are a short between 
two signal lines and an open contact 
ona FET (Fig. 3). 

Ippa testing detects many of these 
defects that escape stuck-at-testing. 
For example, to detect the short in the 
aforementioned example, comple- 
mentary signal values are generated 
at the two ends of the suspected short 
(Fig. 4a). A quiescent current flows 
through the power supply when a 
short exists. 

The detection of opens is more com- 
plicated. Here, the applied test pat- 
tern causes a net to float. In the exam- 
ple open, the test pattern (A = 0, B = 
1) turns off transistors Py and N (Fig. 
4b). If transistor P; is open due to a 
defect, the output floats. 

Initially, the voltage at the output 
stays at 1 or 0, depending upon the 
charge stored on the output capaci- 
tance. However, if enough time 
elapses, leakage currents in 
reverse-biased FET junc- 
) tions cause the output volt- 
| age to drift to an intermedi- 
ate value between 1 and 0. 
| When that happens, the logic 
| gates controlled by the float- 
| ing signal start to conduct de 
| current, causing an Ippatest 
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on stuck-at fault models. 


failure. How much time is needed for 
sufficient Ippgto develop depends on 
the node’s capacitance, the leakage 
current, and the size and threshold 
voltages of the FETS being driven by 
the floating node. 


DETECT LEAKAGE CURRENT 


Ippq testing also can detect small 
leakage currents that are reliability 
concerns. For example, excessive 
gate leakage (current flowing through 
the gate oxide to the substrate) may 
not cause a functional defect, but could 
mean long-term reliability problems. 
Ippg@ measurements detect these 
types of defects. 

Several experiments have con- 
firmed the efficiency of current test- 
ing for finding faults left undetected 
by stuck-at testing. The results show 
that defect levels were reduced up to 
11% by supplementing functional test 
with Ippq testing (Table 2). Interest- 
ingly, the last two examples involved 
full-scan designs, which also benefited 
significantly from Ippg testing. 

Non-DF'T Ippgtesting continues to 
gain interest, because it provides a 
relatively easy and cost-effective way 
to enhance circuit quality without 
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m3. A SHORT BETWEEN TWO SIGNAL tines a) 


© and an open contact on a FET (b) are two examples of defects 
that conventional testing are unable to detect. That’s because they 
don’t create stuck-at faults, and voltage detection techniques rely 
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D INS 
lppqg TESTING 


area, performance, or power over- 
head. Successful use of non-DF'T Inpg 
testing requires several steps. 

The first step is to start with func- 
tional patterns that are formatted for 
tester use. To minimize test time, the 
designer should establish a minimum 
set of “best” Ippg test vectors se- 
lected from the set of functional pat- 
terns. This reduction is achieved by 
fault-simulating the functional set 
patterns and picking those that can 
detect the maximum number of de- 
fects with the fewest vectors. 

These test vectors must then be 
checked to make sure that they don’t 
create Ippqtest hazards, which could 
cause many good devices to fail on the 
tester. The checks should include full- 
timing simulation to avoid timing 








Philips 7000 
National 12,000 
Mitsubishi 400 
Storage Technology* > 15 lots 


Hewlett-Packard* 26,415 





*Full-scan designs. 
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TABLE 2: HOW ADDING IDDQ TESTING CAN REDUCE DEFECTS 


Failed Defect level 
Failed functional reduction 
Devices functional and Ipnpg with Ippo 
Company tested test test test 





1490 


N/A N/A 
261 285 
N/A N/A 





14, DETECTING THE SHORT between two signal lines 


an be done by generating complementary signal values on the two 
nes (a). In the case of open transistor contacts, the designer can 
pply a test pattern that causes a net to float (b), although this is 
‘not a very predictable method of detecting opens. 


problems and race conditions. In addi- 
tion, test vectors must be screened for 
valid de current states. That is, certain 
circuit constructs can cause a de cur- 
rent without a manufacturing defect. 
Such constructs include  tristate 
buses, floating nodes, certain RAM 
sense-amplifier circuits, pull-up or 
pull-down resistors on I/O pins, and 
internal bus holders. Because a tester 
can’t decide whether a high current is 
caused by a manufacturing defect or a 
valid current state, any test vector 
that creates a valid de current must be 
eliminated from the Ippqtest. 

Other valid design conditions that 
should be avoided by the vector selec- 
tion software for non-DFT Ippgqtest- 
ing include bus conflict and potential 
bus conflict, as well as floating bus and 
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IS CALLED NATURAL 


One size doesn’t fit all 


In simulation tools, as in anything 
else, there comes a time when a once- 
useful contributor just can't cut 1t anymore. 

Issues like mixed digital and analog 
signals migrating from board to chip level 
are forcing general-purpose simulators 
into extinction. They just haven't been 
able to adapt. And “kludging” together 
different simulators from different vendors 
has been, at best, unrewarding. 

That’s why Viewlogic offers you 
the only real survival path. We give you 
the tools you need to simulate at the 
component and the system level in the 
same environment. You match the best 
simulation tool to each task, and get 
instant access to all the information gen- 
erated across all the tools. 

An environment that’s open to change 

How can we do this? With 
Viewlogic’s SimBus™ — the first sumula- 
tion backplane that lets you stmultane- 


ously integrate a nearly infinite variety of 


simulation tools — yours, ours, or third- 
party — into one design environment. 
With SimBus you get a unified simula- 
tion environment that: 
¢ Allows you to select the best simulator 
for each specific design task; 
¢ Enables you to combine all your | 
simulation capabilities into one com- 
prehensive system solution which you 
can then run concurrently as one 
“super simulator.’ This co-simulation 
technology lets you attack the prob- 
lem from as many angles as you like 
at the same time; 
¢ Brings together all the models you 
need for fast, accurate system simulation, 
including Verilog HDL, HSPICE, 
Zycad, VantageSpreadsheet, VHDL, 
LMC, and others. 
The benefits are clear 

Best of all, SimBus lets you simulate 
at any point in the design process, using 
the methodology you deem most 


appropriate. 


For inquiries outside North America, please call (508) 480-0881; 


or fax us at (508) 481-3961. 


All trademarks and registered trademarks are the property of their respective owners. 
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It also protects your investment in 
simulators, models, training and — 
most important — your design data. It 
can even provide you with a smooth 
migration path from Verilog HDL to 
VHDL without jeopardizing your 
Verilog investment. 

If your tools are facing extinction, 
Viewlogic can help you evolve a whole 
new world of possibilities. Call today. 


To find out about 

our complete simulation 
solutions and more, 

call 1-800-873-8439 today 
or fax us at (508) 480-0882. 


VIEWlogic 
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Manufacturer Model Settling time* 













Advantest 
Advantest 
Advantest 


T3323 3ms 








Credence ASIX-2 

MCT 2020 16 ms 
MegaTest Polaris 2ms 
Sentry $10 3 ms 
Sentry $21 5 ms 
LTX/Trillium ArrayMaster 0.3 ms 


potential floating bus. The software 
also should be able to model state-de- 
pendent current-draining cells, such 
as RAM cells or PLLs, and be capable 
of avoiding those vectors that cause 
static current flow from Vpp to Vgs. 
Another important aspect of non- 
DFT Ippgq testing is the use of com- 
plete fault models for fault simulation 
and test vector selection. One of the 
main advantages of Ippg testing is its 
ability to detect many types of shorts 
and opens. To select the best test vec- 
tors, the designer should fault simu- 
late each vector with comprehensive 
fault models, which include transistor 
shorts and signal-bridging defects. 
Before completing the testing, the 
designer also should create a fault dic- 
tionary to help diagnose failing de- 
vices. The fault dictionary 
lists the defects detected for 
the first time by each vector. 
All defects detected by the 
test vectors must be listed. If 
the fault dictionary contains 
only a subset of the defects 
uncovered—stuck-at faults 
for example—it won’t help in 
diagnosing any other faults. 
Non-DFT Ippq software 
solutions, such as Curren- 
Test developed by Cross- 
Check Technology, analyze 
the net list for the aforemen- 
tioned conditions and use 
simulation techniques with 
accurate logic and timing 
models to identify the “inva- 
lid” circuit conditions from 
the user’s functional vector 
set. The software supports 
standard Verilog net lists, 
logic models, and waveforms. 
CurrenTest selects a small | 
number of “quiet” vectors for | 


To utility 
line 


TABLE 3: TYPICAL PMU SETTLING TIMES 







*For the 100-to-800-.A range typically used for Ij, measurements. 


Test vectors 


switch | 








‘Maximum number 
of PMUs 





Manufacturer 









Advantest 























MegaTest Polaris 40 nA 
400 nA 4ms 
per pin 100 pA 
se and above 
4 LTX/Trillium ArrayMaster 33 pA 
per pin 3.3 nA 33 ms 
33 nA 





Ippa measurements. The selection 
process employs transistor and net- 
level models to analyze each of these 
vectors for the highest possible fault 
coverage. 


No DFT STRUCTURES 


Because the software works with 
user-provided functional vectors, it 
doesn’t require any DFT structures 
like scan or embedded grid struc- 
tures. Therefore, it imposes no silicon- 
area, performance, or power over- 
head. In addition, the software doesn’t 
intrude in the normal design process 
and can only be used to increase the 
quality of functional vector sets for 
ICs that are already in production. 

DF'T-based and non-DFT Ippatest- 
ing are effective ways to enhance the 


(From tester's 
digital power supply) 


<a Inputs 

Device 
under 
test 


Vss 


FET 





). IN THE ACTUAL TEST SETUP for IDDQ testing, 


the tester’s parametric measurement unit makes the measurement in 
the device’s Vs path. 
FAELECTRONIC 


AUGUST 8, 1994 


TABLE 4: RESOLUTION VS. SETTLING TIME 


Model 
13323 









To PMU channel 






Settling time 
(to 1% of full scale) 





Current ranges 

















800 nA 90 ms 
8 pA 10 ms 
80 pA 4ms 
800 pA 3ms 
and above 



















1 pA 





quality of CMOS ICs. However, both 
also have several limitations that 
must be kept in mind. The two most 
important of these are the signal-to- 
noise ratio and the test time. 

To keep good devices from failing 
during Ippa testing, a good signal-to- 
noise ratio is needed. The signal is the 
de current flow caused by a defect. If 
the defect is a short to the power sup- 
ply or between two nets, the signal 
could be several hundred microam- 
peres or even a few milliamperes. 
However, some defects will cause a 
much smaller signal. 

The noise current is caused by the 
valid leakage current through the re- 
verse-biased junctions in each transis- 
tor on the IC. This leakage current var- 
les with changes in process, tempera- 
ture, and voltage. In addition, 
current transients caused by 
Switching can have excessive 
time constraints approach- 
ing several milliseconds. And 
any noise on the power sup- 
ply or input signals also may 
cause current to flow 
through the device. 

For example, a 50-mV 
noise on the ground can cause 
5 to 10 nA of noise in moder- 
ately dense ICs. As the num- 
ber of transistors on a chip 
increases, the noise contin- 
ues to build. At very high- 
gate counts, the noise level 
could become so high that it 
masks defects. 

The other significant limi- 
tation is the long time it takes 
to make a measurement. 
Enough time should be al- 
lowed for the power-supply 
transient currents to dimin- 
ish and for the floating nodes 
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Accessories 


for 
rf testing 


PCB emissions scanner ¢ Locates 
low-to-high emissions, displays 
color image, stores data for design 
corrections at development stage. 





Dual-directional couplers ¢ 
Seven models up to 15 kW, matched 
to AR amplifiers and antennas. 





Ultra-broadband E-field monitor « 
Four-channel capability, 1 to 300 V/m, 
isotropic probes cover 10 kHz to 
1000 MHz or 80 MHz to 40 GHz. 





Broadband fiberoptic data links ¢ 
Modular plug-in analog systems for 
acquiring and measuring interference 
data, stimulating EUT, displaying 
results in color or monochrome, 
10 kHz to 1 GHz. 





Fiberoptic CCTV systems ¢ 
Watch performance of EUT under 
hostile EMI and/or EMP shielded-room 
conditions, in color or monochrome. 





TEM cells ¢ Half again the 
bandwidth of comparable-size 
chambers: To 750 MHz for 15-cm 
EUT, 375 MHz for 30-cm EUT. 





Computer bus interfaces ¢ 
Two models, for isolated GPIB 
connection or isolated TTL connection, 
permit remote operation of amplifiers. 





RF connection kit * Things you’d 
search for around the lab: Cables, 
coax adapters, connectors, fuses, 

lamps, fabricated cables. 





Power combiner/dividers ¢ 
Combine signals from four amplifiers, 
or divide one signal into four outputs. 





High-power rf matching 
transformers ¢ Match 50-ohm 
input to 12.5- or 200-ohm output. 
Up to 2 kW cw. 


Call toll-free (1-800-933-8181), 
and one of our applications 
engineers will answer the phone. 
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Souderton, PA 18964-9990 USA ¢ Fax 215-723-5688 

In Europe, call EMV: Munich, 89-612-8054; 
London, 908-566-556; Paris, 1-64-61-63-29. ,.., 
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long TESTING 


to drift sufficiently to cause a current 
flow. For example, a floating node 
with 1-pF capacitance could take over 
50 ms to change from 5 V to 3 V. 

The economics of testing limits the 
time that can be spent on one meas- 
urement as well as the number of 
measurements that can be made. 
Typically, 1 second of test time is con- 
sidered excessive. Under such con- 
straints, the fault coverage obtained 
by Ippq testing on specifically open 
faults can be reduced substantially. 
Also, there are many opens, such as 
power-supply or drain-contact opens, 
that may not be detected at all. 

Unfortunately, an Ippg test gives no 
hint as to where the problem is on a 
failed IC. It could be one of millions of 
possible manufacturing defects, or even 
a bad test vector or design error. Diag- 
nosing failures can be a very difficult 
task. Liquid-crystal films or secondary 
electron emissions are sometimes used 
to locate the point of current leakage. 
Therefore, it’s important that test vec- 
tors be simulated with full-timing mod- 
els and checked to ensure they won't 
trigger design conditions, such as float- 
ing tristate buses, that cause de current 
flow. Extensive research is being con- 
ducted to improve the detection of these 
types of failures. 

The effectiveness of an Ippaq test 
depends on the capabilities of the ATE 
being used. In the early 1970s, all pro- 
duction ATE systems had one preci- 
sion measurement unit (PMU) for 
Ippqmeasurements. In the late 1980s, 
leading ATE vendors started offering 
per-pin PMU architectures, which al- 
lowed test and product engineers to 
monitor Ippgas a power-consumption 
pass/fail screen for CMOS devices. 

The ATE time required using a PMU 
approach depends on the measurement 
resolution of the power supplies. Typical 
settling times of commercial testers run 
from under 1 ms to 16 ms (Table 3). For 
a specific tester, a higher resolution 
means a longer settling time for PMUs 
(Table 4). 

While the device under test (DUT) 
is in a particular static state, the PMU 
makes the measurement in the de- 
vice’s Vgg path (Fig. 5). A typical al- 
gorithm for the test control program 
includes the following steps, which are 
taken from Hewlett-Packard Applica- 
tion Note 398-3, “Measurement of 
Ippq with the HP 82000”: 
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1. Switch the FET “on” by applying 
5 V to its gate. This connects Vgg di- 
rectly to ground while the tester runs 
the functional vectors. 

2. Set the PMU to the correct range 
(20 wA, 200 nA or 2 mA) with a force 
voltage of 0.0 V. 

3. Connect DUT to the pin electron- 
ics and PMU. 

4. Execute test vectors that put the 
DUT into the “quiet” state. 

5. Connect the PMU to the ground 
path by switching the FET “off.” 

6. Wait the PMU’s settling time. 

7. Read the PMU current. 

8. Repeat the entire sequence for 
the next chosen vector. 

Some testers offer special Inppnqmeas- 
urement units to speed up these steps. 
In one such tester, the measurement 
unit is mounted on the test head, which 
keeps it close to the DUT and helps 
reduce noise and improve repeatability. 
Its’ 12-bit analog-to-digital converter 
has a current resolution of 4 nA. 

Recently, the Quality Test Actions 
Group proposed an off-chip current- 
monitoring device that can be used on 
the DUT board. This small-outline, &- 
pin packaged chip allows the tester to 
monitor Ippgat a speed of 50 kHz. The © 
group, which was formed at last year’s 
International Test Conference in Bal- 
timore, will present data on using this 
approach at the 1994 ITC in Washing- 
ton (Oct. 3-5). 

The best way to benefit from Ippa 
testing is to use it as part of an over- 
all functional test strategy, where 
quiescent power-supply current is 
measured on selected functional test 
vectors. By incorporating Ippatest- 
ing into the DFT process, engineers 
will see a substantial improvement 
in the quality of their functional vec- 
tor sets. OJ 


Vic Kulkarni, vice president of 
marketing and strategic programs at 
CrossCheck Technology, received his 
bachelor of technology in electrical 
engineering from the Indian Institute 
of Technology in Bombay and his 
MSEE in solid-state electronics from 
the University of Cincinnati, Ohio. 


How VALUABLE? CIRCLE 
HIGHLY 557 
MODERATELY 558 
SLIGHTLY 559 















DESIG NE 


T O- 5 


a ee — ee Oe 





en Oo s lee ) ee © ee Sa © De Ce 





“THE HIGH 
PERFORMANCE 
CsSIGAHERTZ RELAY 





T he TO-5 family of relays 
are great performers in RF 
switching applications. They are 
inherently that way. Low inter- 
contact capacitance. Low inser- 
tion loss. Up through 500 MHz. 
No problem. 

But then you wanted them 
for even higher frequencies. You 
wanted gigahertz performance, 
and not just 1 GHz, but 3 or 4. 
That took some serious doing. 
But our combination of experi- 


ence and innovation was equal 





m@ RE Switching up to 4 GHz 
m@ Magnetic latching cuts power drain 
m Convenient Centigrid® package 


m Aerospace and commercial versions 





to the task. We married over three The high performance giga- 


decades of TO-5 and Centigrid® 
technology with some new tech- 
niques we developed to enhance 


the RF characteristics. The 


hertz Centigrid® relay (RF 170) 
will handle your toughest switch- 
ing assignments, especially when 


power drain is critical. For price, 


delivery, and more technical infor- 


or Fax us at 1213-779-9161. 


results? The gigahertz Centigrid® 
relay (RF 170). We were able to 
extend the relay’s performance 
from the MHz range to the GHz 
range. And handle RF switching 
functions all the way up to 4 GHz. 


The RF 170 has higher isolation 





across contacts and across poles 


“© TELEDYNE RELAYS 


Innovations In Switching Technology 


over the frequency range. 


Home Office: 12525 Daphne Avenue, Hawthorne, CA 90250 e Telephone: 213-777-0077 © Fax: 213-779-9161 


Overseas: GERMANY, (0611) 7636-143; ENGLAND, (081) 571-9596, BELGIUM, (02) 717-52-52; JAPAN, (03) 3797-6956 
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he worldwide market for semiconductor production 

equipment is growing at a robust 12% compound annual 

rate, driven by increasing demand for new electronic 

products that semiconductors make possible. The mar- 
ket for such equipment will nearly double from $6.3 billion in 1993 
to $12.4 billion by 1999, according to Frost & Sullivan Inc. The 
Mountain View, Calif., market researchers break out percentages 
of worldwide market revenues last year as follows: vapor deposi- 
tion, 21%; in 1993; test equipment, 19%, microlithography and etch- 
ing equipment, 18% each; diffusion furnaces, 5%; ion implantation 
equipment, 4%; and others, 15%. 

The market researchers pinpoint an emerging economic recov- 
ery as sparking 13% growth in the 1995-6 period. Trends to watch 
include dry-etch gaining popularity over wet-etch and vertical 
diffusion furnaces displacing horizontal furnaces. The researchers 
say high-current ion implementation equipment continues to be the 
most popular type. Growth is most rapid outside Japan, the U. S., 
and Europe. particularly in the Pacific Rim, where South Korea 
represents a growing market. 








TIPS ON 


s markets become more volatile, engineers with invest- 
ments seek ways to reduce risk and maintain returns. A 
strategy you can use to get even better performance 
from your stock portfolio is through an automatic divi- 
dend reinvestment program. When you reinvest dividends, you use 
these earnings to buy additional shares of stocks. As a result, the 
number of shares you hold will grow dramatically over time—and so 
may the potential return on your stock portfolio. Consider this: From 
Jan. 1, 1978 to March 31, 1993 the Standard & Poor's Index, a popular 
unmanaged index of widely held stocks, grew more than 400%. But 





with dividends reinvested in additional shares, those returns 


jumped to 851% (source: Standard & Poor's Corp.). 
Here's an example: Let's say you own 1,000 shares of Company G 
stock and the current market price is $50. If the stock pays a $1 


dividend annually, you ve earned $1,000 to reinvest in the market. 
Your dividends would buy an additional 20 shares of Company G 


stock (assuming the stock price stays at $50 per share). Your hold- 
ings in Company G would increase to 1,020 shares while dividend 
earnings ($1 dividend annually) would grow to $1,020. 

As you know, stock prices can move up or down at any time. 
However, a simple but effective way to take advantage of stock fluc- 


tuations is through dollar-cost averaging. By investing equal 


amounts of money on a regular basis, you buy more shares when 


prices are lower and fewer shares when prices are higher. Although 


dollar-cost averaging doesn t guarantee you a profit or protect you 
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INVESTING 


from loss in declining markets, it is an easy, time-tested way to use 
market fluctuations to your advantage. If you reinvest dividends on 
a regular basis, you are dollar-cost averaging. 

The difficulty in reinvesting dividends from your stock holdings 
is that in many cases you have to contact each issuing company and 
join its dividend reinvestment program. But there's an easier way. A 
few full-service brokerage firms now offer automatic dividend rein- 
vestment services that allow you to reinvest dividends on stocks in 
your account. Many times you can enroll by making a phone call. 

Enrolling in a dividend reinvestment program is usually an easy 
process. If you re thinking about joining one, here are some ques- 
tions you should ask before you sign up: 

Does the firm offer dividend reinvestment for a wide range of 
stocks from all the major exchanges? 

@Does the company provide a comprehensive statement, reporting 
all account activity, plus tax summaries? 

What fees are charged for dividend reinvestment services? 

@Does the company offer discounts on large purchases or free rein- 
vestment on certain accounts, like IRAs? 

®Does the firm pass on any discounts received when reinvesting in 
stocks of companies offering a discount? 


Henry Wiesel, financial consultant, investment counselor, 


and pension coordinator, can be reached c/o Smith Barney, 
P. O. Box 8729, Red Bank, NJ] 07702; (800) 631-2221. 
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he UltraStat installs on any com- 
puter and continually drains stat- 
ic from the system and the user. 
The $59.95 device incorporates a 
synchronized dual resistance circuit card and 
a unique custom liquid crystal display. The 
user can see a custom LCD figure called Ernie 
get zapped before static zaps the computer. 
Warranted for five years, the UltraStat has a 
30-day free trial. Contact UltraStat Inc., P. O. 
Box 791, Colorado City, CO 91019; (800) 460- 
7828; fax (719) 676-4012. CIRCLE 460 


omputer users spend up to 10% of 

their time searching for files; 

DOS’s restriction to eight-char- 

acter filenames is at least partly 
responsible. Sherlock version 2.0 file-finding 
and management software for Windows 3.1 
enables users to find files on individual sys- 
tems or across networks by using 254 charac- 
ter file descriptions and other file-access 
fields. Sherlock extends the Windows filing 
environment by seamlessly replacing the 
Windows Save and Open dialog boxes with 
access to Sherlock’s file access cards and 254- 
character file descriptions. The product also 
has a visual filing environment with familiar 
screen icons; network stations look like of- 
fices; drives are file cabinets; and subdirec- 
tories and resemble files drawers and fold- 
ers. Sherlock also allows the user to automati- 
cally launch applications for the selected doc- 
ument. Sherlock 2.0 is $139 for single users 
and $695 for a 10-station LAN pack. Contact 
2010 Software Corp. 611 Route 46 W, Has- 
brouck Heights, NJ 07604; (201) 288-7100; fax 
(214. CIRCLE 461 


n upgrade to QAPlus/Win 6.0, 

which gives online support in 

troubleshooting PC problems, has 

several new diagnostic features. 
With a single click, a user can run some basic 
tests to find the cause of the problem; if un- 
able to solve the problem, a user can click on 
an icon and type a description of the problem. 
The user can choose from various options, in- 
cluding talking to a support technician or re- 
ceiving a response by e-mail or fax. QAPlus/ 
WIN then automatically connects to Diag- 
Soft’s support center by modem. Support 
hours are 8 am to 5 pm, Monday through Fri- 
day, Pacific Standard Time, but a user can 
upload an inquiry at any time. List price for 
version 6 is $99.96; upgrades are $39.95. Con- 
tact DiagSoft, 5615 Scotts Valley Dr. Suite 
140, Scotts Valley, CA 95066; (408) 438-8247; 
fax -7113. CIRCLE 462 
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Perspectives on Time-to-Market 


BY RON KMETOVICZ 
President, Time to Market Associates Inc. 
P. Q. Box 1070, 100 Prickly Pear Rd., Verdi, NV 89439; (702) 345-1455; fax (702) 345-0804 





e want a competitive break-even time, a new-product 
time line that gives us a distinct business advantage. 
BET is the cross-functional measure of new product development success. To 
make the idea work in business, engineering must produce the right product, 
in the right time frame, at competitive product and development costs; manufacturing must 
build the product economically at volume while meeting customer delivery and quality 
requirements; and marketing must sell the product profitably while generating sufficient 
order volume to satisfy an organization's financial needs. Everybody contributes to the 
measure and shares in new product success or failure—measuring BET helps you make 
better decisions. 

By definition, BET measures investments and profits. On the investment side, you 11 
want to know the money spent on marketing, manufacturing, engineering, engineering sup- 
port, tooling, facilities, capital, and other items. Profit computation forces understanding of 
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| product manufacturing costs, sustaining engineering, costs of sales, costs of distribution, 


discount mechanisms, and the like. Diversity of financial information lies within the con- 
cept. Getting accurate, timely, simplified data that is easily charted makes the concept work. 
If you have to work too hard, for too long, developing numbers that mean little to anyone, 
the BET notion fails. To implement the concept, form a cross-functionally team tasked with 
installing the BET metric. Do not make installation the responsibility of one person or 
project manager—the magnitude of work renders an individual ineffective. If you do not 
now measure break-even time, expect your team to snag a few dead fish as they troll murky 
financial waters. Making BET measurement and presentation functional requires diligence, 
talent, and perseverance on the part of your team and your organization. Preliminary suc- 
cess may be visible in a few months; full use throughout the organization may require an ex- 
tended period. Along the way, your organization identifies the tools needed for automated 
generation of the break-even graph (see the figure). 


Ron Kmetovicz’s The One-Minute Time to Market Self Assessment, which identi- 
fies five key behavioral patterns exhibited by fast-moving new product development 
organizations, 1s available free to the readers of Electronic Design by contacting 
Time to Market at the address above. 


C DES IGUN 
AUGUST 8, 1994 


aie 
po ales aS omer 


Card No. 
| Exp. Date 
Be 
» Signature 

Date 

Name 
Title 
i» Company 


Mailing Address 


Order by FAX: 216/696-6413 


or call 216/696-7000, x 4137 








ELE ¢.:7. B..0,N..1.0 


Tri 















BY FRANK J. BURGE 
Director of Market Development for Electronic Design 





y friend Buford Barr gave a 
talk on age diversity and gen- 
eration wars at a recent Busi- 
ness Marketing Association 
lunch in Santa Clara, Calif. His presentation 
was based in part on his survey of the asso- 
ciation’s membership. Buford, a transplant- 
ed Texan, teaches part-time at San Jose 
State and Santa Clara University and has a 
full time job at Actel in Sunnyvale, where 
he is director of communications. My barber 
tells me Barr is one of the smartest Texans 
he’s ever met, and my barber ought to know: 
He’s from Brooklyn. Buford wondered if 
any of the members of the audience have 
gerontophobia—that is, a fear of aging and 
a prejudice against the old. 

As an almost-old geezer myself, I cer- 
tainly don’t have any prejudice against my 
older colleagues mostly because there are 
so few of them around. But I must admit 
there are times I get a bit annoyed at the 
aging process—now what was it I was talk- 
ing about? A number of studies have shown 
that in a wide variety of fields, people are 


| most productive in early adulthood and 


then undergo a steady decline. Yet there is 
no apparent physical reason for this. It may 
be that as we enter middle age we either be- 
come distracted by new responsibilities or 
are lulled into complacency by a manage- 
ment position. We may become more conser- 
vative as a result of having more to lose and 
mounting responsibilities. 

What else can we say about productivity? 
Barr points out that over 100 years ago, psy- 
chologist G. M. Beard pioneered the idea 
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that productivity is a combination of enthu- 
siasm and experience. Enthusiasm is abun- 
dant in the beginning of one’s career, then 
declines gradually. Experience, by contrast, 
starts from zero and grows over the course 
of a career. Enthusiasm without experience 
results in original but often unfocused ef- 
fort, while experience without enthusiasm 
results in uninspired work. But in Beard’s 
time, the personal computer was only a 
gleam in Steve Job's great-grandfather s 
eye. 

Younger folks are more computer-liter- 
ate than most of the 50+ generation; that 
gives them an advantage. Still many of my 
contemporaries argue that e-mail has re- 
placed walking down the hall for a face-to- 
face chat and that eventually we'll all be- 
come strangers. 

So why all this talk lately about the gen- 
eration wars? From Barr's perch, it seems 
that many of our middle-aged colleagues 
are running scared and rightly so. Downsiz- 
ing has devastated the middle-manage- 
ment ranks at a time when managers have 
finally built a comfortable life style, have a 
hefty mortgage and college tuition bills 
that would choke a plow horse. And those 
who are still employed are looking over 
their shoulder, wondering if they will be 
next. And their already fragile careers are 
further threatened by highly educated, 
computer proficient, aggressive young pro- 
fessionals who don’t want to wait half a 
career to get the boss's job. Conflict city. 

Moreover, the conflict is getting worse, 
just when companies need a hefty increase 
in productivity. Bigger whips and louder 
threats seldom achieve the desired results, 
though. In Buford Barr's view, the secret in 
doing more with less means encouraging 
and rewarding individuals to work togeth- 
er. But dissension in the ranks, now driven 
by the generation wars, makes teamwork 
difficult if not impossible. Why should I 
share my experience with one of those 
young turks who is after my job? Buford 
concluded his remarks with a list of ways 
companies can turn age diversity into an 
asset. I am sure he would be happy to share 
his thoughts with you; call him at (408) 739- 
1010. If an old geezer answers, hang up. 





OF our FastScan ATPG can handle a chip like this, 
Just imagine what it will do for your ASIC or IC. 


Like every other product manufactured by Motorola, the PowerPC 603” 
family of microprocessors is subject to the company’s rigorous Six Sigma 
quality program. 

So, not surprisingly, testability was a major issue with the PowerPC 603 
family. Nothing but the best would do. 

No small task in a chip with over 1.6 million transistors. How do you get 
maximum fault coverage to ensure quality, yet minimize your test vectors to 
boost productivity? 

Simple. You turn to Mentor Graphics’ FastScan” ATPG, the test pattern 
generation tool now used by IC and ASIC developers throughout the world. 
In the PowerPC 603, FastScan not only produced maximum fault coverage 
with minimum vectors, it did so within an extremely tight design schedule. 

In fact, it performed so well, Motorola has selected it as the ATPG tool of 
choice for the entire PowerPC 603 family project. 

Better yet, FastScan is just one of our standard-setting tools that deliver a 
full-chip test solution for virtually any IC or ASIC, large or small. 

Everything from boundary scan insertion at the VHDL level to full ATPG 
for non-, partial-, and full-scan designs to exhaustive fault coverage analysis. 

So put us to the test, the way the PowerPC 603 microprocessor did. 
Phone 1-800-547-3000, dept. 327 for more information on Mentor Graphics’ 
Full-Chip Test. Or E-mail us at: dft_mgc@mentorg.com. 





> 


We mean business. 


PowerPC 603 and the PowerPC name and the PowerPC logotype are trademarks of International Business Machines Corporation, used under license therefrom. 
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IDEAS FOR DESIGN 


SPICE MODELS 


52.0 Nortox-INrur AMP 


JIM HONEA 
Aerospace Controls Corp., 6310 Lindsey Rd., Little Rock, AR 72206. 


he versatile LM859 dual Nor- 
ton-input amplifier can be 
modeled using a Spice sub- 
circuit (see the listing and 
Fig. 1). Just as with the actual de- 
vice, key amplifier parameters are 
programmed using external resis- 
tors or current sources. Features 
modeled by the subcircuit include the 
input current mirror, de gain, band- 
width, slew rate, output saturation 
voltages, and dynamic and quiescent 
supply currents. 

Looking at the diagram, the cur- 
rents that program the amplifier are 
those flowing out of node 1 (Iget out) 
and into node 8 (I. :,)- [set i, controls 
bandwidth, slew rate, and input bias 
current by setting the bias current in 
the gain stage, which consists of F1 
and Q3. To get the bandwidth, but 
not the de gain, of the gain stage to 
bea function of bias current, the Kar- 
ly voltage (V,,) of Q3 simply is set to 
an appropriate finite value (103 V in 
this case). The LM359 actually has a 
cascode gain stage, but with Spice, 
cascode performance can be 
achieved from a simple common- 
emitter amplifier by setting the col- 





ly = 2.2 I(set in) y 


lector-base capacitance to zero. The 
output-stage bias current is set to 10 
times Io out: 

The subcircuit as listed provides 
only one amplifier. To model both 
sides of the LM359, everything but 
the bias stage should be duplicated. 
Then the node numbers in the dupli- 
cate section must be changed, and 
the interface nodes to the SUBCKT 
line added. 

A word of advice: The LM359, like 
other amplifiers, is sensitive to ex- 
ternal parasitic impedances, espe- 
cially when it’s programmed for 
high-speed operation. If parasitic el- 
ements aren’t included in the Spice 
net list, Spice will (correctly) predict 
incorrect performance for the cir- 
cuit. Particularly important parasitic 
elements are capacitance from the 
inverting input (node 6) to ground, 
from the compensation pin (node 8) 
to ground, and from the output to the 
inverting input (node 2 to node 6, Le., 
feedback capacitance). Values of ca- 
pacitance in the 8-to-5-pF range at 
nodes 3 and 6, and the 0.2-to-0.3-pF 
range from node 2 to 6, are probably 
realistic. For starters, the subcircuit 



































EDITORIAL CALL: 
WANTED—MORE 
IDEAS FOR DESIGN 


We recently expanded the Ideas for 
Design section to include more items 
in each issue. To continue this expand- 
ed section, however, we will need a 
steady flow of ideas. 

We depend on our readers to keep 
this section going. This is an opportu- 
nity for our reader-engineers to gain 
recognition for, as well as share, their 
innovative ideas with other engineers 
throughout the world. Issue after is- 
sue, Ideas for Design is voted highest 
on the “Of Interest” scale in our read- 
er surveys. We pay $100 for each Idea 
for Design we publish, and the IFD 
voted best of the issue brings the au- 
thor an additional $150. 

Submissions to the Ideas for De- 
sign section should be about one type- 
written page of text, with one or two 
circuit diagrams or block diagrams. 
They should represent the author’s 
original work, be tested to prove they 
actually work, and not have been pub- 
lished previously. Please include tele- 
phone and fax numbers, if available. 


Send your Ideas for Design to: 


Ideas for Design Editor 
Electronic Design 

611 Route 46 West 

Hasbrouck Heights, N.J. 07604 
Fax: 201-393-0204 





already includes 1 pF of package ca- 
pacitance at pin 6. 

To illustrate this point, consider a 
comparison of the actual and predict- 
ed step response for a unity-gain in- 
verting amplifier featuring a 270-yA 





1. THIS SPICE MODEL of National Semiconductor’s LM359 makes it possible to control key amplifier parameters by externally 
setting the currents into and out of nodes 8 and 1. 
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YSCALE S500MV/DIV 


YZERO_ -60.0MV 


VER 1.00 V -1.00 V -2.00 V 


XSCALE SONSEC/DIV 
XZERO 650 NSEC HOR 400NSEC 899NSEC 499NSEC 


YSCALE S500MV/DIV 


YZERO 2.24V 


VER 1.28 V 3.29 V 2.00 V 


XSCALE SONSEC/DIV 
XZERO 650NSEC HOR 400NSEC 899NSEC 499NSEC 





(b) 





2. BY INCLUDING BREADBOARD parasitics, the step response of a unity-gain inverting amplifier (a) is very close to that 


= predicted by Spice (b). 


* LM359 Norton amplifier circuit 


connections: 
non-inverting input: 7 
inverting input: 6 
positive supply: 12 
negative supply: 4 
output: 2 

* compensation: 3 

* Tset out: | 

* Isetin: 8 


* 


wUBCKILM359761242318 


Ql 774 QMOD 2 
Q2674QMOD 2 
Q3 364 QMOD 
Fi I23-VSEFIN 2.2 
C260 LPP 

VLIM1 12150.7V 
D1 315DMOD 
C134 14PF 

Bi i2i6i231 

D2 16 17DMOD 
F2 174 VSETOUT 2 
BJ i2isi2i7i 
D3 1819DMOD 5 
Ei 19210 

F3 24 VSETOUT 10 
VLIM2 20 40.7V 
D4 202 DMOD 5 


FICC 12 4 POLY(2) VSETIN VSETOUT 02 1 


* bias section 
* 


VSETOUT 12 21 OV 
DS 21 22 DMOD 
R3 22 1 500 
VSETIN 23 4 OV 

D6 24 23 DMOD 
R4 8 24 500 


-MODEL QMOD NPN BF= 150 VAF=103IS=1.5E-15 CJE=1PF TF=0.35NS 


-MODEL DMOD D(IS= 1.5E-15) 
-ENDS 
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set current (Fig. 2). The simulation 
was only achieved when the actual 
parasitic capacitances on the bread- 
board were measured and included 
in the net list. By omitting various 
combinations of parasitic elements, 
Spice can be made to predict any- 
thing from critical damping to insta- 
bility for this same circuit. This also 
demonstrates why National recom- 
mends adding compensation capaci- 
tance in low-gain applications of the 
LM359.0 


Send in Your Ideas for Design 


Address your Ideas-for-Design 
submissions to Ideas-for-Design 
Editor, Electronic Design, 611 
Route 46 West, Hasbrouck 
Heights, NJ 07604. 


IFD WINNER 


IFD Winner for 
May 16, 1994 


John Dunn, 181 Marion Avenue, 
Merrick, NY 11566. His idea: 
“Equalize PAD Power Dissipa- 
tions.” 
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™ oy 4 PROGRAMMABLE 
OQ ANALOG FILTER 


JOHNNIE MOLINA 
Burr-Brown Corp., Tucson, AZ 85706; (602) 746-7592. 


rogrammable active filters 
have increased in popularity 
over the past decade. With 
the advent of switched-ca- 
pacitor topologies, filter parameters 
such as the natural frequency and 
filter Q can be changed simply by 
varying the clock frequency. This al- 
lows different filter responses to be 
achieved using the same hardware. 
But switched-capacitor filters are 
sampled data systems and are sub- 
ject to anomalies like clock feed- 
through noise and aliasing errors. 
The circuit in Fig. 1 shows how an 
analog, digitally programmable fil- 
ter can be built using a UAF42. This 
monolithic, state-variable active fil- 
ter chip, provides a two pole filter 
building block with low sensitivity to 
external component variations. It 
eliminates aliasing errors and clock 
feed though noise common to 
switched-capacitor filters. Low- 
pass, high-pass, bandpass and notch 
(band-reject) outputs are available. 
The circuit uses the UAF42 state- 
variable filter IC, two op amps, a few 
resistors, and two common MDACs. 
Capacitors aren’t required because 
the UAF42 has on-chip 1000-pF, 
0.5%-precision capacitors. The 
MDACs function as voltage attenua- 
tors, which influence the unity-gain 
bandwidth of the integrators on- 
board the UAF42. The filter’s natu- 
ral frequency, f., is described by the 
following relationships: 
f, ss (gainy Mf, a 
where 
gain) yo = X/2" 


Notch out 





ee oe ee he 
testes tell fell det A's) Rell lel A 
Se ee te 





10 100 = 1000 


(a) fhotch = 60 Hz 











f,=60, R,=18K, and n=12 
then 
X=20.1 

The 12-bit digital word to the DAC 
should be equal to decimal 20, or 
000000010100. The rounding error in- 
troduced is 0.8% (f =59.8 Hz). 
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monolithic state-variable active filter chip and a couple of garden variety MDACs. 


E 1. BUILDING THIS AN ALOG, digitally programmable filter merely requires a 


Ultimately, switching noise and aliasing are eliminated. 


fag = 1/(2mr10-)(R,,) 


F F) ~ “pe 
X = digital word at DAC inputs D1- 
D12 
n = number of DAC bits 

For example, to program a 60-Hz 
notch filter with the circuit shown in 
Fig. 1, the digital word to the MDAC 
is given using the above relation- 
ships: 
X=(2m10)(R,)(E,)(2") 
given that 
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(b) f-3 dp = 60 Hz 


Low-pass out 


Note that the natural frequency f, is 
equal tof, 4 

Fig. 2a shows the response seen at 
band reject or ‘“‘Notch Out’ node. 

The high-pass, bandpass and low- 
pass outputs yield the responses 
shown in Fig. 2b. 

The filter in Fig. 1 is set for a Q of 
0.707. This can be adjusted using the 
following equation: 

Ra=(50 k)(Q) 
Setting the filter to a Q of 0.707 
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2. 60-Hz RESPONSES SEEN AT THE BAND REJECT or “Notch Out” node (a) and at the high-pass, bandpass, and low-pass 


i outputs (b) are given. 
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produces second-order Butterworth 
responses. The Q is unaffected by 
natural frequency programmed by 
the DACs. Note that for Butter- 
worth filters, the natural frequency 
also is the -3 dB (half-power point) 
for low-pass and high-pass respons- 
es. It’s also the center frequency for 
bandpass filters and the notch fre- 
quency for band-reject responses. 

The maximum f, in Fig. 1 is set for 
12.25 kHz. This can be adjusted us- 
ing the basic equation for f,. Set the 
DAC gain term equal to (2"-1)/2" and 
=f, nay» and solve for R,. 

For example, to extend the maxi- 
mum f, to 20 kHz: 
R,, = (4095/4096)/(27r10-° x 20 kHz) 

=7.96k 

The maximum natural frequency 
obtainable for the UAF42 is 100 kHz. 

The accuracy of f, can decrease as 
the DAC gain decreases in an at- 
tempt to program low natural fre- 
quencies. For example, for a 12-bit 
DAC and maximum f, set to 20 kHz, 
the resolution given one LSB change 
is: 
Resolution = (f, (1/2) 

= (20 kHz)(1/4096) 
= 4,9 Hz 

When trying to program to a low 
natural frequency like 12 Hz, the dig- 
ital word to the DAC would be 2. 
Therefore: 
f= (£, max(2/4096) 

= (20 kHz)(2/4096) 

= 9.8 Hz 

This is an 18% error. Note that 
Resolution can be increased by re- 
ducing f, .,, or by using a higher-or- 
der DAC. R,’s resistive tolerance 
should be kept below 1% to maintain 
f, error to within +1%. The OPA627 
op amps are chosen for their low off- 
set voltage, low noise, low input bias 
current (FET input), and high unity- 
gain bandwidth (GBW=16 MHz) to 
maintain stability. 


IFD WINNER 


IFD Winner for 
May 30, 1994 


Michael A. Wyatt, Honeywell Inc., 
13350 U.S. Highway 19, MS-931-4, 
Clearwater, FL 34624. His idea: 
“Filter Improves Stop-Band Re- 
jection.” 
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> 6) ¢) SIMPLE BIDIRECTIONAL 
D 2 Z BUFFER DESIGN 


YONGPING XIA 
EBT Inc., 23600 Telo Ave., Torrance, CA 90505. 


previously published de- 

Sign idea (ELECTRONIC DE- 

SIGN, Mar. 18, 1993, p. 67) 

used discrete circuits to cre- 
ate a noninverting and nonlatching 
buffer. However, common ICs can 
do the same job in a simpler circuit, 
and attain higher performance. 

The circuit shown in the figure 
uses two 74LS241s to create such a 
buffer. When both input/output 
lines are high, IC-1A and IC-2B turn 
on, and C, and C, are charged to high 
voltage. Meanwhile, IC-1B and IC- 
2A are off to prevent a logic ‘1” 
latch. 

Ifinput A goes low, IC-1A’s output 
goes low, turning on IC-2A and turn- 
ing off IC-2B. Thus, point B goes low 
and IC-2B’s output becomes high im- 
pedance. Since C, is charged to high, 
it will remain charged because of the 
open-circuit input at IC-1’s control 
terminals, which is equivalent to log- 
ic “1’’, is the TTL’s circuit’s nature. 
This will force IC-1A on and IC-1B 


IC-1A 
748241 





off to prevent logic ‘‘0” latch. 

C, and C, stabilize the circuit when 
the bus has a high capacitance load. 
When input A changes from low to 
high, it turns off IC-2A and turns on 
IC-2B. If input B has a high capaci- 
tance load, the voltage on input B 
can’t change to high immediately be- 
cause the pull-up resistor can only 
provide limited current. As a result, 
IC-2B’s output will have a narrow 
negative glitch. This glitch will be ab- 
sorbed if C, is large enough. The 
drawback of using a large C, and C, 
is a longer delay, which reduces com- 
munication rate. If C, and C, are 
0.047 uF, the circuit has a 1.3-ys de- 
lay. The rate can be as high as 150 
kHz if load capacitance is less than 
1000 pF. 

The circuit’s logic “0” drive ability 
is -24 mA. Note that the logic ‘‘0” 
voltage is lower than that of the orig- 
inal design, which is equal to a diode 
forward drop plus a transistor satu- 
ration voltage.J 


THIS simpler 


version of a 
previous Idea 
for Design can 
buffer 
bidirectional 
lines using just 
two 74LS241s. 
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8.5 ns for the 32-macrocell, 44-pin 
CY7C371. What’s more, you get this high speed 
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The FLASH370 
family’s exception- 
ally clean and simple 
architecture helps 
set your products to 
market faster. And 
as part of Cypress’s 
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WHAT'S ALL THIS 








ANYHOW? 


few weeks ago I read a letter 

(published in E'E' Times) by 

our old friend, Jim Hansen of 

New Boston, N.H. He pre- 

sented several reasons why an elec- 

tric car would have problems achiev- 
ing great popularity, even though sev- 
eral states have passed laws mandat- 
ing that cars that make zero pollution, 
must be made available, for us to buy. 
If an electric car is to be made effi- 
cient, it must be very light yet very 
strong, he observed. This typically 
leads to a fairly fragile structure, 
which is not only expensive, but, if you 
get into one little accident, it is liable 

-to be bent and 

crumpled and not 

One 

ding and it is 

These 

_ will not be inex- 

_ pensive cars to 

- own, when they 

start having acci- 

dents. 

_ Also, he © ob- 
served, an electric 
car is made of ex- 
actly the kind of 
materials (high- 
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cident. Also, ifthe battery cases crack, 
there will be battery acid all over the 
street. Messy. And what if there is an 
electrical breakdown in the control 
computer? You might have a healthy 
motor, and healthy batteries, but you 
still couldn’t get home. And in cold 
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weather, how do you run the heater? 
In hot weather, are you supposed to do 
without air-conditioning? 

I sat down and started writing to Jim. 
The problem of welding can be solved if 
suitable fuses are built into the bus-bar 
paths. The problems of acid leakage 
might be alleviated if suitable neoprene 
or rubber or plastic bags surround each 
battery. Not all would be cut after an 
accident occurs. Also, packages of alka- 
lines or buffers could be provided, to 
neutralize spills. As for the computer 
failure, you might be able to get a limp- 
home mode, when the primary control- 
ler/computer poops out. 

Then I pointed out to Jim, none of 
these reasons are enough to cause me 
to not buy an electric car. Heck, I only 
commute 44 miles in the morning, and 
the same at night—not a big deal. But, 
while the initial cost of the batteries is 
bad enough, the cost of replacing them 
every 30,000 miles is significant, since 
I put on that many miles every 15 
months. Many promoters of electric 
cars ignore or gloss over the costs and 
problems of finite battery life. They 
say their operating costs are only 3 or 
4 cents per mile, much better than a 
“typical” gas-powered car at “8 cents 
per mile.” Well, I sure as heck do not 
pay 8 cents per mile to run my VW to 
work. Maybe 5 cents per mile, includ- 
ing replacing the engine every 
230,000 miles, whether it needs it or 
not.... If I bought an electric car and it 
saved me 2 cents per mile, I would 
have to run it for 20 years to break 
even, not to mention, get ahead on 
costs. No, the cost of replacing the 
batteries periodically, is a significant 
factor in keeping me from buying an 
electric car. 

Then I commented on the heater 
problem. You could easily rig a little 
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propane heater, as an add-on acces- 
sory. That would keep your feet warm, 
and your windshield clear for all cold 
weather. BUT I have done a LOT of 
driving in Massachusetts. Often, I 
would drive to work, and the snow 
would begin, and by the time I wanted 
to go home, the highways would be 
70% clogged with snow, and 80% 
clogged with stalled cars. You would 
just KNOW that you could not start 
out on a trip of 30 miles in conditions 
like that, in a battery-powered car, 
and have any serious hope of getting 
home. So, in some parts of the country, 
an electric car would just be trouble 
looking for a time and place to happen. 

Then I began to muse about some 
of the rule-benders that my friends 
knew, back in Taxachusetts. When 
you buy acar there, first you pay Sales 
Tax on it, once, and then you pay “ex 
cise tax” on it, annually, forever. If you 
buy acar with a built-in radio, you pay 
excise tax on the radio forever, too. So 
a number of my friends would buy a 
car with no radio. Then they would 
buy a good after-market radio, and 
they would be able to avoid paying 
excise tax on the radio, forever. 
Maybe such a person would buy an 
electric car without a radio—and 
without a heater. Then after he gets it 
registered, he could drive down to 
Lechmere Sales and buy an after-mar- 
ket radio—and an_ after-market 
heater. That way he could have a per- 
fectly non-polluting car—but a bolt- 
on, modular heater. Of course, the car 
would have to be designed to accept a 
modular add-on heater, air vents and 
controls, too. Well, that is a neat solu- 
tion to that problem. Now, does that 
suggest anything else? 

Well, yes, it does. I think I would 
like to buy an all-electric, non-pollut- | 
ing, battery-powered car, and then 
drive down to Lechmere, and buy an 
add-on, after-market gasoline engine, 
or maybe a propane engine, or a diesel 
engine, that I could use to re-charge 
the batteries. This would be a bolt-on 
engine-generator set, so any time I 
wanted to remove it, I could prove 
that I still had a pure, non-polluting 
electric car. But when I wanted to go 
on along trip, such as to work, I would 
start down the street, and as I neared 
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the freeway, I could start the little 
engine, and all the way to work, I 
could keep feeding charge to those 
batteries. If I got to a traffic slow- 
down, the batteries would just get 
better and better charged. As soon as 
I got to work, I could just leave the 
engine run a few minutes, and when 
the batteries got charged up, the en- 
gine would shut off automatically. 

Hey, now there is a rule-bender! 
Even better than not having to pay 
excise tax on your radio, and your 
heater, and your engine, forever, you 
could drive a non-polluting car, and 
charge up the batteries when they 
needed it, and not discharge the bat- 
teries very much. Better yet, you 
could get along with 1/2 or 1/3 or 1/4 as 
much batteries as usual. And best of 
all, the batteries would never get dis- 
charged very low because you could 
keep feeding them charge. So, the bat- 
teries get MUCH lighter, and the bat- 
tery never gets cycled low, so, battery 
life would be GREATLY increased. 
And all I have to do is find a modular 
5 HP motor-generator.... because I 
know that a VW can cruise at 55 mph, 
on the flat, with no headwind, using 
just about 5 HP. That’s about 10 x as 
much power as the cute little portable 
motor-generator sets. So, I will have 
to shop around for a suitable, compact 
engine-generator set. 

Now, while every internal-combus- 
tion engine does generate some pollu- 
tion, an engine designed to run at con- 
stant speed and constant load can be 
designed to run much more cleanly 
than an engine that has to be able to 
run at light or heavy loads, and at slow 
or fast speeds. So this car, while not as 
clean as a car whose batteries are re- 
charged by wind-power or hydro 
power, can still be a lot cleaner than 
most gasoline-powered cars. Still, 
now there is no technical reason I can- 
not use a “battery-powered” car. Of 
course, the concept of this “hybrid” 
car has been around for many years— 
but, the modular approach seems to 
bring some new advantages. 

Then my brain began to race— 
maybe I can patent this? I phoned my 
friend Al, in the Intellectual Property 
group. I asked him to run a search on 
this concept—a modular, removable 
engine to go in an electric car. Wow! I 
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could be a hero!! I could be RICH!!! 

The next morning, Al showed me a 
1993 patent, U.S. patent number 
5,220,744, for an electric car with a 
modular, bolt-in engine, by a couple of 
Japanese engineers.! Well, I had a 
good idea, but these guys only beat me 
to it by 3 or 4 years. Sigh. Still, itis a 
good idea, even if I have to pay royal- 
ties to these Japanese guys. They de- 
serve it. So, one of these days, a bat- 
tery-powered car may indeed be re- 
ally practical. Even if the snow slows 
you down, the little engine can keep 
the battery charged. You would be 
able to get home—without running 
your batteries down. Worst case, you 
could stop for coffee, and leave your 
motor-generator running. 

Finally, I threw in one more idea to 
tickle Jim’s fancy. There are some new 
flywheel modules made by Flywheel 
Systems, (Seattle, Wash.) that weigh 40 
lb, and spin a carbon-fiber rotor up to 
over 100,000 rpm. When you put 20 of 
these magnetically-coupled flywheel 
modules in your car, you'll have enough 
energy to drive as far as 390 miles. (Es- 
timated, best case.) Admittedly, these 
flywheels are just in the prototype 
stage, but they really do have a lot of 
advantages over batteries. They can be 
“recharged” many, many times, and you 
can draw a lot of power out of them 
without straining their longevity. They 
are easy to arrange to be modular in 
parallel, so if one or two quit, you have 
19 or 18 to keep you going. Maybe if I 
combined those with a little 5 HP en- 
gine, I would need only 2 or 3 flywheel 
modiules...??? Maybe if I wait just a little 
longer, I can get all these advantages, 
without having to design and build the 
car myself... So, Jim, it sure sounds like 
fun, in the not-too-distant future. 


All for now. / Comments invited! 
RAP / Robert A. Pease / Engineer 


Address: 

Mail Stop D2597A 

National Semiconductor 
P.O. Box 58090 

Santa Clara, CA 95052-8090 


1. U. S. Patent 5,225,744: Masami 
Ishikawa and Yukihiro Minezawa; as- 
signed to Aisin Aw Co., Ltd., Japan. 
Filed April 27, 1991; issued July 6, 1993. 
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Twice the performance for the 
same price. I’m telling you Uli, 
this board 1s hot. 


01994 FORCE COMPUTERS Inc., 2001 Logic Drive, San Jose, CA 95124 
Prof.-Messerschmutt-Str. 1, D-85579 Neubiberg/Miinchen. All brands or products are trademarks of their respective holders 


Nick loves our new VME board 
because it has more than twice 

the performance of boards that 
cost just as much. Whereas Uli, 


being the more levelheaded of 


the two, appreciates its low price. 


But then Nick treasures our con- 
nection to SUN” technology. 
Because deep down he knows 


that’s how we got to market 


9 months before anyone else. So 
engineers—like you, for exam- 

ple—could actually use the new 
microSPARC”™ II technology 

today. Rather than waiting the 
usual year. And remember Uli-— 
the levelheaded one? Well he also 
really loves how compatible our 
CPU-5CE is with Solaris® and 
VxWorks.” And how easy it is to 


upgrade. But just so you don’t 
think Nick impetuous, you should 
know that, in the end, he chose 
FORCE because we had the best 
technical support in the industry. 
And you know it’s funny, but as 
different as Uli and Nick are, 
they both really like being able 
to call 1-800-FORCE-99 for 


more information. 
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I’m inclined to agree with 
you, Nick. It’s perfect for 
embedded applications. 





OMPUTER SYSTEMS 


PEG pies 


PLUGGING INTO PCMCIA 


SOSHSHSHSHSHHSHSHHSHSHHSHHHSHEHHHEHHHSHHHHEHHHSSHEHSHEHHEHSEHSEHHSHEHOSEHSEHSESESHHESEHESHESESSEESEESESESESEOES 





bat te TAL 


FEATURE 


PORTING PCMCIA To PDAS 


RODNEY CORDER, NEW MEDIA CORP. 


otentially, personal digital assistants 
(PDAs) could revolutionize the way peo- 
ple communicate. In fact, they may 
eventually have the same impact as cel- 
lular phones and microcomputers, espe- 
cially when they’re implemented with 
more useful functions. Within a few 
years, PDAs will offer the features of a 
microcomputer, combined with powerful messaging and 
communicating capabilities. And PCMCIA cards will 
play a vital role in supplying PDAs with this added func- 
tionality. To date, however, PDAs present myriad chal- 
lenges that makes PCMCIA-compatibility difficult for 
designers to implement. 

Currently, PCMCIA manufacturers are in a holding 
pattern while the major players within the PDA market 
fight it out to define the “ideal”? PDA architecture. Ap- 





ple, Microsoft, General Magic, and Geo Works each neve | 


developed their own PDA specifications and | 
operating systems. In addition, the specifica- | 
tions were developed from an end-user appli- 7. 
cation viewpoint, meaning that the hardware 
is defined from a software perspective. Each | 
player employed its own software (operating 7 
system) requirements while defining the 
hardware characteristics, such as the CPU, 
I/O, memory, and display configuration. 
Some have even specified a non-standard sys- 
tem operating voltage. 

Because the software requirements were 
the top priority during the PDA designs, there’s an abun- 
dance of PDA architectures, and some unrealistic ap- 
proaches. Those companies building the actual PDAs 
and the accompanying system components, including 
manufacturers of PCMCIA cards and adapters, are 
struggling to meet the artificial goals set by the soft- 
ware definers. 

In this proliferation of available architectures, no clear 
winner exists yet. None of the available architectures (or 
their supporters) has enough clout to build a de facto- 
standard platform. PCMCIA manufacturers are inun- 
dated with an abundance of architectures and no clear di- 
rection as to which they should support. What’s more, as 
the demand for PDAs continues to increase, other com- 
panies are entering the market. This means that the 
quest for a standardized PDA architecture is still a long 
way off. 

The PDA operating systems, which are radically dif- 





ferent from those employed in mainstream laptop com- 
puters, place an additional burden on the PCMCIA manv- 
facturer. The design philosophy has been to develop op- 
erating systems that keep pace with the technology of 
the 90s. For example, object-oriented operating systems 
are popping up to support the latest wave of PDAs. 

Along with structurally different operating systems, 
new technology must be created for each architecture or 
PDA device. This means that PCMCIA manufactures 
working with one system have to start all over again 
when developing products for another. And there’s an 
extensive learning curve associated with each new oper- 
ating system. In fact, multiple-platform support is so dif- 
ficult that PCMCIA manufacturers and developers find 
it nearly impossible to support more than one platform. 

Aside from the differing operating systems, PDAs 
typically utilize unique memory systems. The traditional 
file-oriented system found in desktop computers is being 
replaced by application-oriented systems. 
Data is being stored in large object-oriented 
databases, enabling applications to access 
and share data, even if the data wasn’t creat- 
ed by that particular application. This is help- 
ful from the application and end-user points 
of view, but not for the PCMCIA developer. 
PCMCIA products are still oriented toward 
the DOS/desktop-type storage. 

Retooling products to meet storage com- 
| patibility issues is a definite challenge as 
PCMCIA manufacturers design products 
that, for Ee ale interface with larger, integrated data- 
bases as opposed to the traditional file structure of DOS- 
oriented databases. 

For a PCMCIA card to work with a laptop computer or 
PDA, a device driver must be developed for that system. 
Due to the operating and storage system challenges, 
there’s no straightforward way to develop a PDA device 
driver or interact with the hardware. Furthermore, the 
tools necessary to develop PCMCIA cards for PDAs are 
either inefficient or nonexistent. Add this to the time-to- 
market issues facing PDA vendors, who are pushed into 
releasing handheld computing devices as soon as posst- 
ble, and the environment becomes ripe for relegating pe- 
ripheral support to the backburner. Thus, PDAs support 
memory cards, but PCMCIA I/O support (if any) is limit- 
ed to modems. 

For more information on the PCMCIA standard, con- 
tact the PCMCIA office at (408) 720-0107. 
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The ACCESS.bus Offers 
improved 1/ 


WYLAN D 


Architecture opens the door to 
PnP for embedded systems. 
DAVID 


The Wyland Group, 15213 Bowden Ct., Morgan Hill, CA 95037; (408) 778-3860. 


PERET2Z 


TZARNOTZKY 


Computer Access Technology Corp, 3375 Scott Blvd., Suite 410, Santa Clara, CA 95054; (408) 727-6600. 


he goal of the ACCESS. bus, 

an avenue for device con- 

nectivity, is to simplify seri- 
al I/O communications design 
in embedded systems, potential- 
ly replacing RS-232. It includes 
a hot-plug feature, which means 
that users can connect or re- 
move devices to and from the 
bus while the system is running. 
This is an advantage in real-time 
systems that must remain on 
line continuously. 

Another feature is its univer 
sal serial communication over 
one cable between the CPU and 
such I/O devices as a keyboard, 
mouse, and other peripherals 
that work with the PC. The 
asynchronous serial bus, which 
is an open industry standard, is 
similar to RS-232 communica- 
tion with some additional fea- 
tures and without some of the 
baggage that RS-232 carries. 
The standard comes from a col- 
laboration between Philips and 
DEC. 

The ACCESS.bus is a two- 
signal, four-wire communica- 
tions interface that connects the 
CPU to the peripheral devices 
through a modified four-wire 
modular telephone plug. Two of 
the wires are for a serial clock 
and data, one is for ground, and 
the last supplies +5 V for the I/ 
O peripherals. : 

All devices on the ACCESS- 
.bus are connected in parallel in 
the same way that extension 
telephones are connected. Up to 
125 devices can be connected to 
one bus, as limited by the ad- 
dressing scheme and by capaci- 
tive loading. The bus transfers 
multibyte messages one byte at a 
time at rates up to 100 kbaud. 
It’s similar to RS-232 except 
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1. The I2C bus is a re- 
sistor-terminated bus 
with two wires. One 
wire is for serial data, 
and the other is for 
the serial clock. 











Serial clock 


Data 1 out ay 











that there’s one start and one 
stop condition for each multi- 
byte message rather than for 
each byte. The sender and re- 
ceiver automatically adjust their 
baud rates to the slower of the 
two. No baud-rate or other set- 
tings are needed. 

The host CPU assigns each 
ACCESS.bus device a unique 8- 
bit soft address at power-up or 
whenever a new device is con- 
nected to the bus. Soft addresses 
mean that address jumpers and 
conflicts are eliminated. 


he ACCESS.bus supports 

the coming Plug-and-Play 
(PnP) standard. PnP devices 
can be added to the ACCESS- 
.bus system at any time. To 
make this happen, however, the 
Operating system must recog- 
nize the PnP device and then ac- 
tivate the device’s software driv- 
ers. The system’s software han- 
dles all installation and activa- 
tion transparently. The 
ACCESS.bus uses the soft ad- 
dressing to implement PnP. Ad- 
dress-assignment software iden- 
tifies the device, assigns the de- 
vice a soft address, and then acti- 
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vates the appropriate driver. 

Basically, the ACCESS.bus is 
a software layer that sits on top 
of existing hardware. The Inter 
Integrated Circuit (I°C) bus is 
used as its physical layer. Philips 
has employed the I°C bus for 
years aS a communications bus 
between ICs in TVs and other 
consumer products (in fact, over 
150 different ICs employ this in- 
terface, including various 8051- 
type microcontrollers). 

The resistor-terminated I?C 
bus has two main wires (there 
also is a third wire for ground)— 
one for the serial clock and the 
other for serial data that em- 
ploys TTL-compatible signal 
levels (Fig. 1). 

A sending device drives the 
clock and data lines with pull- 
down drivers. The serial clock 
line’s rising edge sends the serial 
data into the receiving device. 
This is where the automatic 
baud-rate control comes into 
play: The sending device can 
transmit data as fast as it wants, 
but if the receiving device isn’t 
ready for the next bit, it holds 
down the serial clock line until 
it’s ready. Data isn’t clocked 
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into the receiving device (or out 
of the sending device) until the 
clock’s rising edge, resulting ina 
transparent, automatic baud- 
rate control mechanism (clock 
synchronization). 

The ACCESS.bus adds a 
fourth wire to the I7C bus—+5- 
V power. Up to 1 A 1s available 
at +5 V for devices attached to 
the bus. This allows for the con- 
nection of low-power devices, 
such as sensors and relay driv- 
ers, without requiring a separate 
power supply. 

Multibyte messages are sent 
by the ACCESS.bus one byte at 
a time, similar to RS-232 asyn- 
chronous serial communication. 
In the ACCESS.bus protocol, 
all data is written (sent from a 
sending device to a receiving de- 
vice). 

ACCESS.bus messages are a 
minimum of five bytes long. 
Message transfer begins with a 
unique start condition—a high- 
to-low transition of the data line 
while the clock line is high (Fig. 
2). This is a special condition be- 
cause the data line isn’t sup- 
posed to change while the clock 
is high except for start and stop 
conditions. Each data byte is 
sent starting with the most sig- 
nificant bit and ending with an 
acknowledge bit from the re- 
ceiving device. Unlike RS-232, 
the receiver acknowledges each 
byte. The message ends with a 
stop condition, which is a low- 
to-high transition on the data 
line while the clock is in the high 
State. 

Transmission-error monitor- 
ing is used by the ACCESS.bus 
to implement CDSMA (colli- 
sion detection sense, multiple 
access) bus arbitration, similar 
to Ethernet. If two sending de- 
vices attempt to control the bus 
simultaneously, data from those 
devices will interfere when one 


device tries to drive the bus high 


while the other drives it low. 
This doesn’t create a hardware 
problem; the data is merely 
wire-ANDed by the bus’ resis- 
tor-termination architecture. 
However, the device unsuccess- 
fully attempting to drive the bus 


Its own device- 
driver software 
eliminates 
software and 
hardware in- 
Stallation, 
making AC- 
CESS.bus truly 
plug-and-play. 


high will discover the interfer- 
ence, get off the bus, and wait for 
the bus to be idle before trying 
again. The other device detects 
no error and continues. Trans- 
mission-error monitoring also 
eliminates transients caused by 
hot plugging when a transmis- 
sion is in progress. The sending 
device will detect this error and 
retransmit the message, if neces- 
sary. 


he I°C bus protocol defines 

the rules for sending multi- 
byte messages, while the AC- 
CESS.bus protocol defines the 
rules for sending its message 
blocks (the basic transfer mech- 
anism of the ACCESS.bus). 
Each message contains a 3-byte 
header, a 1- to 127-byte com- 
mand or data block, and a 
checksum. The header consists 
of a 1-byte destination address, a 
l-byte source address, and a 
data-block length. The source 
and destination addresses con- 
tain 7 bits. The least significant 
bit of each address byte is always 
zero. The ACCESS.bus proto- 
col reserves three of the 128 pos- 
sible addresses (OOh, 50h and 
6Eh), allowing soft-address as- 
signment of up to 125 devices on 
the bus. 

When assigning soft address- 
es, rather than set unique ad- 
dress jumpers for each device 
(with the possibility of getting 
them wrong), the CPU assigns 
the addresses at power-up and 
whenever a new device is 
plugged in. The address then is 
written into the device’s address 
register. There’s nothing sacred 
about addresses; the CPU just 
uses them to differentiate be- 
tween devices. As long as the 
CPU knows which address be- 
longs to which device, every- 
thing operates correctly. 

When the system powers up, 
all devices listen to the default 
address (6Eh). The CPU then 
sends a broadcast reset signal to 
every device on the ACCESS- 
.bus. Following this command, 
all devices send an Attention 
message, requesting a new ad- 
dress. The CPU responds with 


an Identification Request, 
which is followed by an Identifi- 
cation Reply from each device. 
The CDSMA protocol makes it 
possible for the CPU to read one 
message at a time. The Identifi- 
cation Reply message contains a 
29-byte identification string 
with a unique 32-bit serial num- 
ber that lets the CPU distinguish 
between identical devices. The 
CPU records this data, picks the 
next available address, and 
sends it to the subsequent device 
with a copy of the 29-byte identi- 
fier as part of the Assign Ad- 
dress message. Each device 
compares the ID string to its 
own ID string until there’s a 
match, and at that time is as- 
signed a soft address. This pro- 
cess continues until there are no 
more devices sending Attention 
or Identification Reply mes- 
sages. 

The 29-byte identifier string 
received from the device typical- 
ly includes information about 
the device, such as the manufac- 
turer, model number, and revi- 
sion level. In addition, the CPU 
can send a Capability Request 
message to the device with its 
new address, which is followed 
by a Capability Reply message 
that can be up to 64 kbytes long. 
Using the Capability Reply, the 
device supplies its own device- 
driver software. This eliminates 
software and hardware installa- 
tion, making the device truly 
plug-and-play. 

Although the CPU assigns 
the addresses, most communica- 
tions come from applications 
software, the operating system, 
or software device drivers. The 
ACCESS.bus Manager software 
driver connects the ACCESS- 
.bus devices to their correspond- 
ing Operating-system drivers. 
This connection is initiated by 
the device driver. 

A device driver that needs the 
services of a specific peripheral 
calls the ACCESS.bus manager 
and asks to be connected 
through a Link Request with 
that device. The Manager 
searches the device table for the 
requested device and then sends 
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IF IT SHAKES 


RATTLES OR ROLLS 
OR SPINS RECORDS 


WHY STOP IT? COMPRESSES CLIP-ON TO SURFACE MOUNT 
Embedded systems don’t just sit TR BNSFERS Orion’s 8800 is the only emulator that 
there—they do something, And when provides Clip-On Emulation”. This patent- 
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without stopping or 





timing and behavior. So you can find out what’s really going on 


Of course, when you do want to stop the 


action, the 8800 delivers with precise ae - 

hardware and software breakpoints. : 2 a je gg gg 

- BOC196KB/KG/KD/KR/KQ/HT/HP 
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N62 7161 1180 7280 284015 


Together with your choice of popular 
source-level debug environments, you get 
the control and visibility you're looking 
for. 
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a Link Reply. The driver ap- 
proves the connection by send- 
ing a Link Approval. If the 
Manager can’t find a matching 
device, it records the request and 
waits for the required device to 
be connected. Upon connection, 
the Manager automatically of- 
fers the device to the driver that 


requested it. 

Or: of the most common 

communication methods 
used in computers, including 
embedded systems, is RS-232- 
based asynchronous serial [/O. 
It’s relatively simple, inexpen- 
sive, and widely available. It’s 
extensive usage is partly due to 
the fact that it was the first com- 
munication standard for com- 
puters, based on the original 
110-baud mechanical teletype 
devices. 

One problem associated with 
RS-232 communications, 
though, is that one cable is need- 
ed for each device. Various non- 
standard RS-232 derivatives are 
available that reduce the UART 
hardware and cabling. Howev- 
er, the RS-232 connector and 
signal-level standards define one 
port talking to one device. 

Another problem involves the 
many off-shoots of the RS-232 
standard. For example; the ca- 
ble could have a 9- or a 25-pin 
male or female connector. Other 
questions concerning the inter- 
nal hardware configuration that 






must be answered include: What . 


is the baud rate, the number of 
bits per byte, the parity type, and 
the number of stop bits in the 
string? If the RS-232 I/O port 
and its associated I/O device 





















2. Message transfers 
begin with a high-to- 
low data transition 
while the clock line is 
high. The message 
ends with a low-to- 
high transition on the 
data line when the 
clock line is high. 


don’t have the same configura- 
tion, the hardware won’t oper- 
ate properly. 

Finally, designers must con- 
sider the RS-232 signal levels, 
which are about +12 to -12 V 
for a logic high and low, respec- 
tively. To attain these levels, 
special ICs and power-supply 
considerations are needed for 
most systems. In many PCs, 
+12 V is used only by the disk 
drives, and -12 V isn’t even 
available. In most portables, not 
even +12 V is available. Also, 
these high-voltage ICs are usual- 
ly the first to burn out if there’s 
an RS-232 cable problem. These 
issues can affect the cost and re- 
liability of the RS-232 devices. 


he good news is that the 

ACCESS.bus supplies RS- 
232-style communications while 
eliminating the problems associ- 
ated with RS-232. Because of its 
bus architecture, only one AC- 
CESS.bus port is needed on the 
CPU. And only one cable is re- 
quired to daisy-chain through 
all of the ACCESS.bus devices 
in the system, rather than the 
one port and cable per device 
needed for RS-232. The AC- 
CESS.bus’ small cable and con- 
nector is less expensive and easi- 
er to work with than the bulky 
25-wire cable and connector 
used by RS-232. In addition, the 
ACCESS.bus connector comes 
in only one style, further reduc- 
ing incompatibilities. 

Internal hardware-configura- 
tion problems are avoided be- 
cause there are no baud-rate, 
bits-per-byte, parity, or stop bits 
to set. Because the ACCESS.bus 












































uses a +5-V resistor pull-up bus, 
no special power supplies are re- 
quired. 

The ACCESS.bus combines 
solutions to some long-standing 
RS-232 problems with addition- 
al features that are particularly 
valuable for embedded systems. 
Up to 125 devices can be con- 
nected to one I/O port, requir- 
ing just one IRQ line and CPU 
I/O address. The hardware au- 
toconfiguration and soft ad- 
dressing is valuable to the em- 
bedded-system designer because 
it reduces the time and trouble 
required to get a device up and 
running. In addition, the AC- 
CESS.bus’ high speed helps to 
reduce system latency and re- 
sponse times. 

Computer Access Technolo- 
gy Corp. (CATC), Santa Clara, 
Calif., and Philips Semiconduc- 
tors, Sunnyvale, Calif., have an- 
nounced support for putting the 
ACCESS.bus on a PC mother- 
board. The companies supply an 
8xC542 microcontroller with 
CATC microcode to replace the 
standard 8042 keyboard con- 
troller used on PC mother- 
boards. The upgraded mother- 
board runs both standard key- 
boards and ACCESS.bus de- 
vices. 

The ACCESS.bus has no li- 
cense fees or royalties. It’s sup- 
ported by the ACCESS.bus In- 
dustry Group (ABIG), Sunny- 
vale, Calif., which is a source for 
technical data and vendors (the 
ABIG can be reached at (408) 
991-3517). 


David Wyland is the president 
of the Wyland Group consulting 
organization. 

Peretz Tzarnotzky, a founder 


| and the vice-president of engi- 
| neering at Computer Access 


Technology Corp., graduated 


2 from the Technion Institute of 


Technology in Israel. 
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lator designed to solve your most elusive troubleshooting problems. ¢ Paradigm source 





level debugger is fine-tuned for Code TAP-XA 2 Allows complex event triggering 
¢@ Provides code performance analysis # Includes trace and overlay memory 
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in nothing flat. 
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16-bit Version Still Available 


All product names are trademarks of their respective organizations 


EAGLE 3.0 


AUTOMATED PCB DESIGN 











Finally! High-flying 
PCB design automation 
without sky-high prices for program 
modules, technical support, and 
maintenance! 


With EAGLE 3.0 you get 32-bit power and all the functions you 
need in a single, affordable program. It includes schematic 
capture, layout editor, 100% autorouter, DRC, ERC, drivers, 
and libraries — plus copper pouring. There are no hidden fees 
or charges for maintenance and support. We'll even supply a 
conversion program that lets you transfer your current 
program's netlists into EAGLE's layout editor. 


Install EAGLE 3.0 on a 386 or higher and you'll be productive 
from day one — because we've also eliminated the complexity 
that makes competitive programs so frustrating and 
time-consuming. 


Call fora FREE INFO 
DISK today, and 
discover why EAGLE 


er EG CACba 


soars above the rest. CadSoft Computer, Inc., 801 S. Federal Highway, 
Delray Beach, FL 33483 


800-858-8355 FAX (407) 274-8218, Hotline (407) 274-8355 
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To speed the development of multimedia support circuits, design- 
ers at Western Digital’s Imaging Products Div., Mountain View., Calif., 
inked a licensing agreement for MPEG video compression/decompres- 
sion technology from Mediamatics Inc., Santa Clara, Calif. The MPEG 
technology, dubbed collaborative compression architecture (CCA) by Me- 
diamatics, will be embedded into a forthcoming family of graphics chips 
that include algorithm acceleration to deliver 30-frame/s motion video at 
lower costs than are now possible. The CCA approach allows the algo- 
rithms to be partitioned between the CPU (software execution) and dedi- 
cated silicon (hardware acceleration) to best fit cost and performance 
needs. Contact Western Digital’s Sam Sanchez at (415) 385-2581 or Media- 
matics’ Prem Nath at (408) 496-6360. : 

Adding a display data channel (DDC) to video monitors and using 
the serial ACCESS.bus as the control bus to link the monitor to the host 
system recently was given unanimous approval by members of the Video 
Equipment Standards Association, San Jose, Calif. With the DDC, com- 
puter monitors can achieve full “plug and play” capability: When plugged 
in, the monitors will be able to automatically notify the host computer 
upon power-up of their specific capabilities and configuration. Further- 
more, users can control the monitor features (vertical/horizontal position, 
brightness, contrast, etc.) by setting up a software control panel and send- 
ing control information over the DDC to the monitor. Monitors incorporat- 
ing the DDC are expected to be released by various suppliers starting lat- 
er this year. Contact the ACCESS.bus Industry Group at (408) 991-3517. 

With an aspect ratio of 16:9 and a resolution of 1920 by 1080 pixels, a 
soon-to-be-available monitor is able to deliver a movie-screen-like display 
area, ideal for CAD, desktop publishing, and other applications that re- 
quire large-area displays. Using the HDTV format, designers at Sony 
Electronics, San Diego, Calif., employ their Trinitron technology to builda 
30-in. color display tube that delivers a useful screen area of 620 by 372 mm 
(24.4 by 14.6in.) with sean rates of 60 or 72 Hz vertical and 70 or 84 kHz hor- 
izontal. The high-resolution GWM-3000 delivers photographic quality and 
allows 0.1-in.-high characters to be read anywhere on the display surface, 
with convergence levels to within 0.8 mm in the central region of the 
screen and within 0.4 mm on the outer edges. The monitor requires video- 
card drivers that deliver noninterlaced dual-scan signals with a dot clock 
of 216 MHz ata72-Hz refresh rate (180 MHz witha 60-Hz rate). A few such 
cards exist for PCs, and Sony expects more higher-speed cards to be of- 
fered in the near future. The high resolution, though, won’t come cheap— 
the preliminary price in single quantities is about $33,000. Contact John 
Wyckoff III at (619) 673-2860. 

A small-footprint digitizing tablet that’s just 6 by 8 in. and less than 
0.5 in. thick delivers a resolution of 2540 points/in. with an accuracy to 
within 0.010 in. Developed by Kurta Corp., Phoenix, Ariz., the tablet pro- 
vides the 6-by-8-in. active area in an 8.5-by-11-in. frame, occupying no more 
desk space than a standard note pad. For data entry, the tablet uses a four- 
button cordless cursor, a non-pressure-sensitive pen for signature cap- 
ture or handwriting recognition, or a pressure pen for drawing that pro- 
vides up to 256 levels of pressure and the natural feel and control of a fine 
drawing instrument. Along with the 6-by-8-in. XGT tablet comes the Vi- 
sualTablet software developed by Multipoint, which provides pop-up on- 
screen menus and customizable templates. The software allows screen 
and active area scaling, permitting users to modify the size without leav- 
ing the application. The tablet includes a serial interface to a host comput- 
er and comes bundled with the cursor, VisualTablet software, and both 
DOS and Microsoft Wintab drivers for $395. An optional battery pack is 
available to let the tablet operate virtually anywhere. Contact Kurta at 
(602) 276-5533. 
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VW LOW-COST GRAPHICS BOARD 

RUNS AT 64 BITS 
Operating in the DOS-Windows envi- 
ronment, the WindowsVGA 64 is a 
video-graphics accelerator that can 
handle 64-bit data. The board sup- 
ports true color (16.7 million colors) 
at a resolution of 1024 by 768 pixels. 
Its maximum resolution is 1280 by 
1024 pixels. Based on the Cirrus Log- 
ic CL-GD5434 graphical-user-inter- 
face chip, the board employs a 64-bit 
memory interface and is available in 
either a VL-Bus or PCI configura- 
tion. Advanced drivers are included 
for most popular software environ- 
ments and applications, including 
Windows, Windows NT, OS/2, Auto- 
CAD, AutoShade, 3D-Studio, Lotus 
1-2-3, and WordPerfect. Software- 
driver updates can be downloaded 
from the company’s bulletin board. 
The WindowsVGA 64 board comes in 
two versions, both employing 
DRAM. The 1-Mbyte model can be 
upgraded to 2 Mbytes and the 2- 
Mbyte base unit can handle 4 
Mbytes. Prices start at $199, with 
large-quantity discounts available. 

Genoa Systems Corp. 

7) Kast Trimble Rd. 

San Jose, CA 95131 

(408) 432-9090 

> CIRCLE 601 


VW SCSI-2 HOST ADAPTERS 
FIT HP WORKSTATIONS 

A high-performance SCSI-2 host 
adapter and plug-and-play software 
driver are designed for use with the 
HP PA-RISC-based industrial work- 
stations and real-time computer plat- 
forms. The PT-VME430 and 432 sup- 
ply a sustained data-transfer rate up 
to 19 Mbytes/s between the host and 
the peripheral devices. The driver for 
the host adapter works with the HP 
SCSI services layer that’s in the HP- 
UX operating system. The boards 
support 8- and 16-bit SCSI bus widths 
with either differential or single-end- 
ed terminations. For maximum SCSI 
data integrity in single-ended opera- 
tion, the adapters include a forced- 
perfect termination. In quantities of 
100, prices for the PT-VME430 and 
432 start at $1352. 

Performance Computer Corp. 

315 Science Pkwy. 

Rochester, NY 14620 

(716) 256-0200 

> CIRCLE 602 
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INTRODUCING THE T4800CT. Fasten your seatbelt and enjoy portable multimedia computing in 


high gear. Race through your number-crunching and graphics-intensive applications on the scorching 75MHz 


IntelDX4 processor. Load all you want into the massive 500MB hard drive. Enjoy the thrust of an integrated 


T4800CT FEATURES: ¢ VL Local-Bus video 
¢ 75MHz IntelDX4™, 3.3 volt processor, 16K cache * Integrated graphics accelerator 
¢ 9.5" dia. color SVGA TFT-LCD active matrix display ¢ WAV Audio 


¢ 500MB HDD * Audio jacks: Headphone/Speaker and 
¢ 8MB RAM expandable to 24MB Microphone 
¢ Two PCMCIA slots (16mm and 5mm) © 6.9 Ibs. 


© NiMH battery for extended life 

© 3.5" 1.44MB floppy disk drive 

© Ballpoint™ Mouse with QuickPort™ 

¢ Pre-installed software: DOS, Windows for Workeroups® 
Windows Sound System™, Run Time and Video for 
Windows, and Indeo™ video 














OPEN ER UP 


Enjoy SVGA graphics, presented in 256 simultaneous colors on Toshiba's 
vivid 9.5” diagonal color TFT-LCD active matrix display. 





Dock in the optional Desk Station IV 
for instant connection to ‘your 
monitor, full-size 
keyboard, printer, 


and network. 


inde * Fire-up the 


INTEL VIDEO TECHNOLOGY 1CW soft- 
ware standard for video playback 


in your multimedia presentations. 
















Dual PCMCIA expansion slots— 
Type II and an oversized Type III- 


The T-Plan | 
service pro can run simultaneously to give ‘you 
gram provides almost limitless flexibility. 











bumper-to-bumper protection 
for years to come. 








The built-in 


make voice annotations. 
Use the microphone jack 
for higher quality 
recordings. 


The integrated sound system 
SOOMB) YOU and speaker, plus port for 


can keep full multimedia files on Use the LCD status bar as your dashboard to monitor battery usage, external headphones or ‘ 
your portable. AutoResume, disk drive activity, e-mail, and more. speakers, let you present loud and clear. 





raphics accelerator, VL Local-Bus video, Indeo video, and full audio capabilities. Give the most dazzling 
resentations wherever your work takes you. With all this power, plus PCMCIA flexibility, you'll be ready for 
wherever the future takes computing. See how it feels. Call 1-800-457-7777 for the dealer nearest you. 


In Touch with Tomorrow 


TOSHIBA 


© 1994 Toshiba America Information Systems, Inc. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 
The Intel Inside and Indeo video logos are trademarks of Intel Corporation. 
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Order by FAX: 216/696-6413 or call 216/696-7000, x 4137 
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Vv DISK CONTROLLER 

CONNECTS TO PCI BUS 
As PCI-based systems begin to 
emerge, users of such systems are 
on the lookout for compatible peri- 
pherals. The DAC960P is a RAID 
controller board that plugs into the 
PCI bus and can handle internal or 
external disk arrays. It supplies in- 
creased performance and fault toler- 
ance for networks and workstations 
running such applications as full-mo- 
tion video and graphics. The board 
offers a sustained sequential read 
throughput of up to 30 Mbytes/s. 
Available in one-, two-, and three- 
channel configurations, the RAID 
controller is built with an i960CF 32- 
bit RISC microprocessor and an on- 
board cache that employs from 2 to 
32 Mbytes of standard DRAM or 
faster EDRAM SIMMs. The 
DAC960P supports NetWare, Unix- 
Ware, Windows NT, OS/2, Banyan 
Vines, SCO Unix, and other PC- 
based operating systems. 

Mylex Corp. 

34591 Ardenwood Blvd. 

P.O. Box 5035 

Fremont, CA 94537 

(800) 77-MYLEX 

or (510) 796-6100 

> CIRCLE 603 


vW SPARC SERVER BOASTS 
FAULT TOLERANCE 

The Gemini fault-tolerant communt- 

cations server offers a fully-redun- 





dant high-performance Sparc pro- 
cessor in a rugged enclosure. The 
Gemini, with its dual Sparc proces- 
sors, is aimed at industrial applica- 
tions such as supervisory control and 
remote data acquisition and control. 
Measuring 26 by 17.22 by 10 in., the 
system is available in either a 19-in. 
RETMA or 24-in. telecom rack enclo- 
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sure. The replicated system duplli- 
cates all components in one enclo- 
sure. The software environment is 
layered on top of Solaris, which repli- 
cates application software on two or 
more processors. Other features in- 
clude SCSI 2 and Ethernet control- 
lers, a Shared-disk storage subsys- 
tem, and disk mirroring. At least two 
SBus and seven VMEbus slots are 
available, as well as bays for up to 
eight 3.5-in. half-height peripherals. 
Available now, the Gemini fault-tol- 
erant system starts at $50,000. 

Themis Computer Inc. 

6681 Owens Dr. 

Pleasanton, CA 94588 

(510) 734-0870 

> CIRCLE 604 


WY MODULE OFFERS 12-BiT 
A-D CONVERSION 

Designed to meet a single-width In- 
dustryPack form factor, the IPS- 
ADC10 is a 12-bit analog-to-digital 
converter that operates at program- 
mable sample rates from 150 kHz to 
10 MHz. The module features FIFO 
buffering for up to 32,000 samples, 
supports DMA transfers, and in- 
cludes on-board control and status 
registers with support for inter- 








rupts, which can be clocked and trig- 
gered internally or externally. Multi- 
ple modules can be combined for si- 
multaneous sampling. An integral 
linearity of 2.5 LSB can be 
achieved, with a differential nonlin- 
earity of £0.5 LSB. The signal-to- 
noise distortion is 65 dB and the total 
harmonic distortion is -70 dB at an 
input frequency of 1 MHz. Up to four 
modules fit onto the Comml10 carrier 
card, which employs four 20-Mbyte/ 
s TMS320C40 communication ports 
to route data in a point-to-point man- 
ner between the IndustryPack mod- 
ules and other VMEbus DSP cards. 
The IPS-ADC10 sells for $2495. 

Ariel Corp. 

433 River Rd. 

Highland Park, NJ 08904 

(908) 249-2900 

> CIRCLE 605 


The Dest 
Embedded ste for 


“OUR EMBEDDED PCs GO 
TO ANY EXTREME. 


Octagon’s Micro PC® line is 
specifically engineered to operate in 
a wide range of temperatures, from 
—40° to 85° C, “\\ 
giving you uncom- MICK Ot 
promised reliability. Our line, 
including I/O cards and card cages 
is perfect for small spaces where 
rugged packaging is critical. 


NEW Low Cost 4010 Single Board Computer 


¢ Small — 4.5 inches x 4.9 inches 

¢ Fast — 80386SX, 25 MHz processor 

¢ Easy — “Instant DOS 5.0” operation 

¢ Nonvolatile storage — 2 solid-state disks 

¢ Low power consumption — 5V operation 

¢ High reliability — MTBF 92,000 hours 

¢ Rugged — Withstands shock and vibration 

¢ Low Cost — Under $300 in OEM quantities 

¢ Other features — Flash programmer, 2 MB DRAM, 


COM1 and COM2 serial ports, LPT1 parallel port, 
dual floppy disk port, hard drive port, keyboard/ 
speaker ports, 8/16 bit PC/104 connector, 
calender/clock, watchdog timer. 


CERTIFIED FOR QUALITY. 


We're proud to announce that 
Octagon is the first embedded PC 
computer manufacturer in 
the world to achieve ISO 
9001 certification. Our 
quality is reflected in 
our three year warranty. 

To get our Micro PC cata- 
log, fax this ad with your name and 
address to 303-426-8126. Or call 
303-430-1500 to speak directly to 
an applications engineer. 


©) OCTAGON SYSTEMS® 


6510 W. 91st Avenue 


Westminster, Colorado 80030 
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I 
GIGABYTE 
MEMORY MODULE 
VME/VSB/VME64 


CI-VME80 
Upto 80 Mbytes/Sec Transfer Rate on VME64 
Upto 40 Mbytes/Sec Transfer Rateon VME/VSB 
Fully Supports IEEE 1014 Rev.D & VSB Rev.C 
32MB, 64MB, 128MB, 256MB, 512MB, & 1GB 
Block Cycle times of 93ns 
Single Cycle times of 195ns 
Field Upgrade Options, 256 to 512MB, or 1GB 
Data Manipulation Functionsin ALU Cycles 
Access Times of 30ns Write/Read in Block Cycle 
Dual-Ported VME/VSB & VME64 in one 6U slot 
LIFETIME WARRANTY 


The CI-VME80 is the ultimate memory 
board for VMEbus systems! Chrislin 
has designed the CI-VME80 with an 
onboard ALU to provide enhanced func- 
tionality for custom users. Available 
through AM codes are 64 bit arithmetic 
and logical functions(ADD, SUB, AND, 
OR, XOR) that will greatly enhance 
throughput in many applications. Simply 
write data to the location to be modified 
with the proper AM Code and the function 
is performed during the write cycle. 


Chrislin Also Provides The Following 
VMEbus Memory Boards 


CI-VME40 
4MB, 8MB, 16MB, 32MB & 64MB 
Block Cycle times of 84ns 
Single Cycle times of 195ns 
Block Cycle Access Time of 30ns 
Dual-Ported VME/VSB in one 6U slot 


CI-SRAM 
Non-Volatile High Speed VME Memory 
4MB or 16MB Static RAM 
16MB EPROM 
Two Selectable Write Protect Banks 
32 Bit BLT Transfer, 40MB Per Second 


CI-VSB-EDC 


Error Detection and Correction 
Single-bit Correction, Double-bit Detection 
Dual-Ported VME/VSB in one 6U slot 
4MB, 8MB, & 16MB 

VME & VSB configured independently 


Call 1-800-468-0736 


Chrislin Industries, Inc. 
31312 Via Colinas 
Westlake Village, CA 91362 USA 
TEL:(818)991-2254 FAX:(818)991-3490 


Fee RR ER 9 eB Ie 


@ Providing Top Quality 
] Memory For Two Decades! 
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v DSP MODULE FEATURES 

HIGH-QUALITY AUDIO 
The M4-0202-A standalone, digital- 
audio, signal-processing module re- 
duces the time needed to develop 
high-quality, digital-audio products. 
The application board, designed for 
embedded audio processing, is tar- 
geted at prototyping and small-scale 
production. The module is based ona 
Motorola 56004 digital-signal proces- 
sor and uses 18-bit analog-to-digital 
and digital-to-analog converters. 
Other features include an overall dy- 
namic range of 100 dB, on-board 
bootstrapping for nonvolatile SRAM 
or EEPROM, and an expansion con- 
nector for user interfaces. The M4- 
0202-A module sells for $695. An 
evaluation pack is available that in- 
cludes the module, a manual, soft- 
ware (I/O routines, sample applica- 
tions, and examples), and informa- 
tion on the 56004 DSP. It costs $1995. 
Development tools also are avail- 
able. 

Sample Rate Systems Oy 

Kanslerinkatu 14 

FIN-33720 Tampere, Finland 

+358 31 8165 O45 

> CIRCLE 606 


v VIEW TWO VIDEO 
INPUTS ON A DISPLAY 


Users can now view two separate 
full-motion video inputs, one live and 
one compressed, and display four 
different moving images simulta- 
neously on a desktop PC. This capa- 






bility is enabled by the MegaMotion 
board, which supplies the ability to 
capture images at 80 frames/s witha 
resolution of 320 by 240 pixels. JPEG 
video compression helps to improve 
disk utilization for image storage. 
The board offers a complete array of 
editing special effects, suchas Alpha 
channel, fades, mixes, and wipes, 


and advanced frame capture for 
complex graphics. In addition, Mega- 
Motion supports Gamma correction, 
video cropping, and full-color bars in 
video input and output modes. Avail- 
able now, the board sells for $1095. It 
comes with 1 Mbyte of VRAM anda 
2-Mbyte frame buffer to store video 
images, eliminating the need for a 
separate graphics accelerator card. 
MegaMotion is bundled with Ado- 
be’s Premier to provide video-editing 
features. 

ASL Ine. 

2361 McGaw Ave. 

Irvine, CA 92714 

(714) 252-0117 

> CIRCLE 607 


VW DIAGNOSTIC CARD HELPS 
DEBUG PCMCIA SLOTS 

Development, manufacturing, and 
systems engineers designing de- 
vices with PCMCIA card slots often 
have difficulty ensuring that the in- 
terface is completely compatible and 
functional. Expensive in-circuit test- 
ing equipment isn’t always feasible. 





The BGM64 PCMCIA diagnostic 
card helps solve that problem at both 
5 and 12 V. The card plugs into the 
slot, allowing the designer to wrap 
the data and address buses through 
the PCMCIA interface. PCMCIA 
host software helps test all 16 data 
bits on an emulated 64-Mbyte ad- 
dress space. Both reads and writes 
are possible. A register interface on 
the card can help emulate low-bat- 
tery conditions by driving the BVD1 
and BV D2 signals high or low. Card 
detects, write protect, wait, and re- 
set signals also can be tested. The 
BGM64 diagnostic card sells for 
$249. A 865SL-compatible develop- 
er’s kit with host software and 
source code that’s being readied will 
go for $4500. 

Boca Technology Group Ince. 

213846 St. Andrew Blvd. 

Suite 219 

Boca Raton, FL 33433 

(407) 750-1528 

> CIRCLE 608 
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Vv SOUND BOARD HOLDS 
YAMAHA WAVE-TABLE CHIP 

The Yamaha OPL4 wave-table sound 
chip is the centerpiece of the Golden 
Sound Pro 16 Plus sound card that 
offers professional-quality audio. 
The board features true 16-bit record 
and playback, a built-in SCSI-2 CD- 
ROM interface, stereo microphone 
adapters, and an integrated Adaptec 


we 






st MIL-STD-1553 
PCMCIA Card 


© TYPE Il PCMCIA CARD 


© 12K WORDS OF RAM 






tions. 


DDC’s BU-61586 Advanced Communication Engine (ACE) offers 
a full featured 1553 RT/BC/MT terminal, ideal for supporting the 
BU-65550 PCMCIA‘s real-time simulation, testing, bus-monitoring, 


and system-integration tasks. 





Do] c 


ILC DATA DEVICE 
CORPORATION® 


HEADQUARTERS AND MAIN PLANT: ILC Data Device Corporation 
105 Wilbur Place, Bohemia, NY 11716-2482, (516) 567-5600, FAX: (516) 567-7358, (516) 563-4331 
Toll Free Outside NY 1-800-DDC-1772, Canada 1-800-245-3413 
WEST COAST (CA): GARDEN GROVE, (714) 895-9777, FAX: (714) 895-4988 
WASHINGTON, D.C. AREA: STERLING, VA, (703) 450-7900, FAX: (703) 450-6610 

NORTHERN NEW JERSEY: TOTOWA, (201) 785-1734, FAX: (201) 785-4132 

UNITED KINGDOM: 44 (635) 40158, FAX: 44 (635) 32264: IRELAND: 353 (21) 341065, FAX: 353 (21) 341568 
FRANCE: 33 (1) 4333-5888, FAX: 33 (1) 4334-9762: GERMANY: 49 (8191) 3105, FAX: 49 (8191) 47433 

SWEDEN: 46 (8) 920635, FAX: 46 (8) 353181: JAPAN: (33) 814-7688, FAX: (33) 814-7689 
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© COMPLETE 1553 ACE RT/BC/MT TERMINAL 


The NEW BU-65550 PCMCIA type II card from ILC DATA DEVICE 
CORPORATION (DDC) brings the power and convenience of 
portable computing to your MIL-STD-1553A/B data bus applica- 


For more information call Mike Hegarty (516) 567-5600 ext. 7257. 


AIC-6360 SCSI interface chip. It’s 
compatible with most popular audio 
standards, including Windows 
Sound Systems, Sound Blaster, and 
General MIDI. The board can pass 
data at 10 Mbytes/s. The Golden 
Sound Pro 16 Plus sells for $299. For 
stereo surround and echo effects, an 
optional daughterboard can be 
plugged in. 
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Toptek Technology Inc. 
14140 Live Oak Ave., Unit C 
Baldwin Park, CA 91706 
(800) 874-4495 

or (708) 291-1616 

> CIRCLE 609 


Vv VL-BUS EXTENDER 
ALLOWS HOT SWAPPING 


To expedite the testing and develop- 
ment process of VL-Bus products, 
the VESA Local Bus Electronic Ex- 
tender (V EE) lets users insert and re- 
move adapter cards (hot swap) from 
a PC without powering down the sys- 
tem. This feature saves time during 
testing and reduces wear on the PC 
by eliminating the rebooting pro- 
cess. The VEE offers adjustable 
overcurrent sensing circuitry, which 
senses excessive current consump- 
tion and protects the PC power lines 
by automatically disconnecting the 
tested card if an overcurrent condi- 
tion is detected. The power and bus 
signals of the card under test can be 
controlled using a hardware switch 
or with software controls to supply 
completely automated testing. The 
VEE (part +#9900-12-10) costs $749. 
Large-quantity discounts apply. 

AZ-COM Ince. 

12 Rose Ln., Suite 104 

Orinda, CA 94563 

(510) 254-5400 

> CIRCLE 610 


‘V SCSI 2 ADAPTER FITS 
PC/104 FORM FACTOR 


System designers now can imple- 
ment an SCSI-2 interface using a 
PC/104 module. The SCSI-104 is 
compatible with the Adaptec AHA 
1520 SCSI-2 interface and supports 
10-Mbyte/s fast-SCSI operation. The 
module also includes two serial ports 
and a PC/AT floppy-disk drive con- 
troller. The SCSI-104 comes with on- 
board BIOS, an Adaptec software 
driver, and the Adaptec EZ-SCSI 
configuration utility. The BIOS lets 
the SCSI hard disk boot using either 
DOS or Unix. The module is built 
with a 16-bit ISA interface and an 8- 
bit single-ended SCSI interface. In 
single quantities, the SCSI-104 sells 
for $225. 

Adastra Systems Corp. 

28310 Industrial Blvd., Suite K 

Hayward, CA 94545 

(510) 732-6900 

> CIRCLE 611 


‘Vv LOW-COST BOARD OFFERS 
REAL-TIME AUDIO, VIDEO 
Audio and video can be captured and 
played back on the VideoPacker Plus 
board. The low-cost board, which is 
based on Auravision’s VxP50 chip, 
combines high-quality motion video 
and 16-bit audio with VGA-generat- 
ed graphics. What results is full- 
screen motion video that uses a real- 
time hardware interpolation zoom 

capability. 






The board digitizes, displays, 
stores, and plays back NTSC, PAL, 
or S-Video from a television or VCR 
in real time. The VideoPacker Plus 
also is compatible with camcorders, 
CCD cameras, laser-disk players, 
and optical drives. Available now, the 
board sells for $875. That price in- 
cludes the card, image-editing soft- 
ware, and drivers for Windows 3.1 
and Video for Windows. 

VIC Hi-Tech Corp. 

2221 Rosecrans Ave. 

Suite 237 

El Segundo, CA 90245 

(310) 643-5193 

> CIRCLE 612 


VW 64-BIT RISC CPU 

DRIVES FUTUREBUS+ SBC 
The 64-bit Mips R4600 RISC micro- 
processor is the core around which 
the NR4600-1 Futurebus+ processor 
board is built. Applicable systems 





range from diskless single-board 
computers to multiprocessor sys- 
tems. To supply a high degree of in- 
teroperability with other Future- 
bus+ modules in an integrated plat- 
form, the board is designed with all 
of the required features listed in Pro- 


file F of the IEEE 896.2 Futurebus+ 
specification. The NR4600-1 fea- 
tures a single-transaction write buff- 
er, 4 Gbytes of physical address 
space, up to 2 Mbytes of flash memo- 
ry, and up to 32 Mbytes of DRAM. 
Half of the DRAM is accessible from 
both the bus and the 100-MHz CPU, 
while the other 16 Mbytes is only ac- 
cessible to the processor. A mezza- 





SEUSS aS 


nine slot is available to customize the 
board using daughterboard mod- 
ules. With 2 Mbytes of DRAM, the 
NR4600-1 sells for $7995. 

Nanotek Inc. 

3890 E. Sunnyside Rd. 

Idaho Falls, ID 83406 

(800) 768-8961 

or (208) 523-4468 

> CIRCLE 613 








Now a unique offer 





to ‘accelerate the write-off of your old CAD-System 





> 


S) i ea me 


Instead you get a top model from Ultimate Technology, the reliable European Supplier that does listen to their 
users (regular surveys and User Group meetings available fo all users). ULTlboard became famous for its 
guaranteed Design Integrity: thanks Real Time Checks mistakes are prevented! The project duration will be 
substantially shortened compared to less intelligent systems which find mistakes during post process checks. 


SPECIAL If bb order the ULTlboard Advanced Designer System 


OFFER 


*No matter what brand, does not apply 
fo demo sysytems. Althought not 
designed for Challenger users, this 
unique offer is also available fo them! 


be 





ore September 30, 1994, mentioning your current CAD 
System & Version number*, you pay only US$ 1.785 instead of 
USS 2.975 (excl. S&H/taxes) for this top of the line 32-bit 2.800 
pin design capacity Schematic and PCB Design System, including 
the advanced Ripup & Retry Autorouter ULTlroute GXR! 








Also available is a full function Evaluation System (as described above, with a 200 pin design capacity and including Introduction and Tutorial manuals) for only US$ 40 excl S&H/Tax). | 


Corporate Headquarters: Energiestraat 36, 1411 AT Naarden the Netherlands, tel.(+31) 2159 - 44444, 
fax 43345 Intern. Reply number 464, NL 1400 WC Naarden (no postage required) 












ULTIN ATE 

USA&CANADA C.C.D. tel.: 1-800-2676631 fax: 519-6512259 
GR. BRITAIN ULTxyaT= tel.: 0734-812030 fax: 815323 
GERMANY _ Taube Electronic tel.: 030-6914646 fax: 6942338 


Infocomp GmbH  tel.: 09721-18474 fax: 185588 
PDE CAD Systeme te!.: 08024-91226 fax: 91236 
Kmega GmbH tel.. 07721-91880 fax: 28561 
BELGIUM tel.: 015-401895 fax: 401897 
Fellin CAO-DAO _tel.: 0O87-882755 fax: 890072 
PCB Design Serv. tel.: 051-316585 fax: 314632 
: Minelec tel.: 02-4603175 fax: 4610024 
NETHERLANDS C. Electr Liegesis tel.: 041-234541 fax: 237413 
FRANCE UL aT tel.. 02159-44444 __ fax: 43345 
Setia tel.: 067-521202 fax: 045611 


ITALY Kevin tel.: 02-48706300 fax: 48706500 
PORTUGAL Ferreira & Bento tel.: 01-3152763 fax: 522643 
GREECE Micronics tel.: 01-9914786 fax: 9951814 
DENMARK SeCeCam tel.: 048-241204 fax: 241204 
NORWAY Teleinstrument tel.: 66-901190 fax: 901212 
SWEDEN Terco tel.: 08-7405500 fax: 7404201 
ICELAND —~—_—_—CODNG Electronics tel.: 96-11122 fax: 11125 
SLOVENIA Safe International tel.. 061-1591568 fax: 1591568 
JAPAN KK Rocky tel.;: 03-32284511 fax: 33881391 
TAIWAN/CHINA Leesel International tel.: 02-7059063 fax: 7032010 
KOREA K : tel.: 02-5653090 fax: 5640975 
SINGAPORE — SamCom Electronics tel.: 7841100 __ fax: 7841227 
AUSTRALIA = Jet-Power Pty.Ltd. tel.: 03-8080745 fax: 8083513 
ARGENTINA  Varimak tel.. 01-7931617 fax: 7931336 


READER SERVICE 112 
ELECTRONIC DESIGN # COMPUTER SYSTEMS SPECIAL EDITORIAL FEATURE ® AUGUST 8, 1994 


DISTRIBUTOR INQUIRIES WELCOME at our Corporate Headquarters. 


Technical support from multinational Company established in 1973. Local duties (non EC) and/or sales tax may apply. : 
ULTiboard, UlTicap and ULTimate are (registered) trademarks of ULTimate Technology BV/Ltd/GmbH/Corp. All trademarks are of their respective companies. 














PRODUCT INNOVATION 


CHIP SET PUTS 3D HIGH-END 
GRAPHICS ON A PC BOARD DEVELOP- 


ERS CAN BUILD 
WORKSTATION- 
CLASS 8D 
ACCELERATORS 
AT PC PRICES. 


RICHARD NASS 


he ability to display three-dimensional graphics is essential for 
such applications as CAD, medical imaging, chemical modeling, 
and animation. The biggest obstacle posed by 3D functionality, 
however, lies in the cost of a 3D-capable system. Workstations that deliver 3D 
graphics typically start at about $20,000. 

That tune may change, though, with the three-chip set released by Cirrus 
Logic Inc. The company’s Mondello chip set, which consists of the CL-GD5470, 
5471, and 5472, gives designers a video-based solution that can run under 
Microsoft Windows 3.1 on a PC (Fig. 1). The chip set handles the three main 
operations required for 3D graphics: geometry, lighting, and rendering. A hard- 
ware-acceleration capability expedites the development of 3D software applica- 
tions on the PC. Without such acceleration, 3D software is rendered virtually 
useless. In addition, the chip set features a standard applications programming 
interface (API) and supports a wide range of graphics libraries for three dimen- 
sional PC-based graphics applications. 





The latest wave of high-per- 
formance microprocessors, 
such as the Pentium and the 
PowerPC, offer the required 
processing power for the 
mathematically intensive ge- 
ometry and lighting portions of 
the 3D graphics. The algo- 
rithms are mathematically in- 
tensive operations which are 
suited for execution on the host 
CPU. But the rendering portion 
requires specialized hardware, 
which is where the Mondello 
chip set steps in. 


ACCELERATOR IC 


In 3D graphics, geometry and 
transformation operations are 
— needed to compute the vertex 

. . __ oo CE positions of polygons that rep- 
1. THE THREE-CHIP MONDELLO CHIP SET created by Cirrus Logic resent 3D objects. New vertex 
offers workstation-quality 3D graphics at PC prices. Boards built with the chip set can connect positions must be recalculated 
to either the PCI or VL-Bus local bus to ensure high-performance operation. in real time as the user manipu- 
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RES 
PC 3D-GRAPHICS CHIP SET 








lates the 8D objects. Once the new 
positions are determined, the effect on 
the color of the vertex positions is 
computed, which is otherwise known 
as the lighting operation. This color 
depends on the type of light source, 
the angle of incidence, the surface char- 
acteristics, and the viewing angle. 

Rendering involves the actual com- 
putation of the pixel values to be writ- 
ten into the frame buffer. The geometry 
and lighting engines feed vertex data to 
the rendering engine. In such an engine, 
each pixel consists of X, Y, and Z posi- 
tions and RGB color data. The render- 
ing engine interpolates pixel positions 
and colors and writes these into the 
frame buffer for screen display. 


RENDERING PIXELS 

The GD5470 3D and graphical-user- 
interface (GUI) accelerator executes 
the rendering portion of the 8D graph- 
ics pipeline while also handling 2D 
GUI acceleration (for Windows accel- 
eration). Hardware support is in- 
cluded for both 2D and 8D graphics 
operations, including vectors, poly- 
gons, Gouraud shading, antialiasing, Z 
buffering, alpha blending, and various 
BitBLT operations. A high-level in- 
struction set lets the device operate as 
a processor, a coprocessor, or both. 

The chip can draw 1.3 million 2D 
vectors/s and 250,000 independent 
3D-shaded, alpha-blended, Z-buft- 


| Private memory 
.—Cluae 


Video 
output 


~ PClorVL-Bus 


ered polygons/s. It’s also capable of 66 
Mpixels/s using source-destination 
block transfers and 22 Mpixels/s us- 
ing complex  source-destination 
transfers with Z compare. Some in- 
tegrated features improve image 
quality as well, such as sub-pixel po- 
sitioning, which is combined with al- 
pha blending to perform antialiasing 
of lines, images, and fonts. The 5470, 
like all three parts in the Mondello 
chip set, resides in a 208-pin quad 
flat pack (QFP). All are fabricated 
using a 0.8-um CMOS technology. 

An interface chip, the GD5471, con- 
nects the rendering chip to the system 
local bus, which can be either the PCI 
or VL-Bus. The chip also supplies a 
glueless interface to the Super VGA 
output. On the PCI bus, it offers burst 
support of up to 33 MHz, and up to 50 
MHz on the VL-Bus. 

The third chip, the GD5472, is a 135- 
MHz dedicated 24-bit palette digital- 
to-analog converter (DAC) that fea- 
tures a 96-bit-wide direct video RAM 
(VRAM) interface and a 32-bit video- 
overlay port with color-key support. 
The chip supports on-the-fly color- 
depth changes, allowing 3D animation 
to employ double buffering. When the 
animation sequence stops, the resolu- 
tion changes to 24-bit true color. This 
allows near true-color, double-buff- 
ered animation with 1024-by-768- 
pixel resolution in a 3-Mbyte frame 


~ RAMDAC 
—«GDSAT2 


GUI-3D engine 
— GD5470 


Frame buffer 
VRAM 





5 TO BUILD A 38D- CAPABLE BOARD, all that’s needed is the Mondello Siti 
set, three banks of memory (private memory, a frame buffer, and a Z buffer), and BIOS. Cirrus 
Logic says that boards should appear with end-user prices falling in the $500 to $600 range, 


depending on the memory configuration. 
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buffer. Other supported resolutions 
include 640 by 480 pixels, 800 by 600 
pixels, and 1280 by 1024 pixels. 


A Low-Cost SOLUTION 


By using the chip set, OEMs can de- 
sion graphics boards that retail for 
about $500 to $600, depending on the 
amount of memory used. Basically, all 
that’s needed to build a complete board 
is the chip set, memory, and BIOS (Fxg. 
2). A low-end board would typically 
take 1 Mbyte of private DRAM for font 
caching, 1 Mbyte of VRAM for the 
frame buffer, and a 2-Mbyte DRAM Z 
buffer. A higher-performance model 
would require 2 Mbytes of private 
memory and 3 Mbytes of VRAM, as 
well as the 2-Mbyte Z buffer. 

The chip set’s compatibility with ex- 
isting graphics libraries should in- 
crease the demand for 3D graphics 
capability on the PC. It’s also compat- 
ible with current and next-generation 
Windows operating systems and So- 
laris, Version 2.4. As aresult, software 
developers can build applications that 
work with Silicon Graphics’ OpenGL 
and Intel’s 3DR graphics libraries, as 
well as game APIs such as Render- 
Morphics’ Reality Labs, Ithaca’s 
Hoops, and VESA’s VAGI. Cirrus 
Logic is currently working with de- 
velopers on various applications, in- 
cluding CAD, virtual reality, and 
games. The company is also a licensee 
of Argonaut’s BRender game API and 
will offer support for this library un- 
der DOS and Windows 8.1 and 4.0. 

Microsoft recently licensed the 
OpenGL graphics library and will in- 
clude it in the next release of Windows 
NT and Windows 4.0. This should en- 
able the broad base of OpenGL appli- 
cations to migrate to the PC. The ex- 
isting software will have to be recom- 
piled to run on a Pentium or PowerPC 
microprocessor. U 


PRICE AND AVAILABILITY 


The Mondello chip set is sampling now for 
$150. Production will commence in the 
fourth quarter. In 1000-piece quantities, the 
set will sell for $100. 

Cirrus Logic Inc., 3100 West Warren Ave., 
Fremont, CA 94538; (510) 623-8300. 
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A series of bare-bone systems from Lion Computers, Milpitas, Calif., are 

BAREBONE S YSTEMS based on 486 and Pentium microprocessors. They also are based on the com- 
HOLD P ENTIUM tr US pany’s NiCE motherboards, which incorporate PCI, ISA, VL-Bus, and EISA 
buses in different configurations. Each system includes a power supply and case, a 101-key 

keyboard, and hard- and floppy-disk-drive controllers. High-resolution, 14- and 15-in. monitors 

are available. An internal CD-ROM drive and sound card can be bundled for multimedia 
applications. The systems include 256 kbytes of cache memory and starts at $230. Call (408) 

943-1100. RN CIRCLE 661 


Fast retrieval and repaint speeds using unique redraw algorithms highlight 

SOFTWARE SPEEDS the Retreeve Express family of Windows-based engineering-management 

GRAP HICS F ILES systems from Micro Design International, Orlando, Fla. Features include 
display of all Intergraph 2D and 3D CAD vector files, with full support for reference file-level - 

display; multiple windows for the same file containing different views or orientations; display 

of raster file formats including TIFF, CAL, CIT, PCX, and RLC; and printing and plotting to 

Windows-certified devices. The software is made of a set of dynamic-link libraries that can be 

called from any Windows application. Call MDI at (407) 422-0014. RN CIRCLE 662 


Energy-efficient “green” members were added to the AM486 CPU family 

GREEN CHIP S MAN AGE from Advanced Micro Devices, Austin, Texas. The chips include 66- and 50- 
IN TEGRATED r QOWER MHz versions of the clock-doubled Am486DXL CPUs, and a 40-MHz version 
of the AM486DXL. All include integrated power management and the system-management 

mode plus processor clock control. As a result, a previously designed clock-doubled 66-MHz 

system (with no power management) that consumed 100 W dissipates under 30 W when idle. 

Support energy-saving chip sets and BIOS software are available from various members of 

AMD’s Fusion PC alliance program—A Li, ACC Micro, PicoPower, and VIA for silicon; Ameri- 

can Megatrends, Award, and Phoenix Technology for BIOS software. The 40-MHz CPU 

comes in a 168-lead PGA and costs $247 each in 1000’s; 50- and 66-MHz clock-doubled versions 

are $268 and $357 each, respectively, in similar lots. Call (512) 602-4360. DB CIRCLE 663 


: Greater compatibility with MS-DOS is provided by ROM-DOS 6 (versus the 
Low MEMORY F OOTPRINT ROM-DOS 5) from Datalight, Arlington, Wash. The low-memory-footprint 


Op ERATING SYSTEM (45-kbyte kernel and 27-kbyte command processor) operating system is the 
equivalent of MS-DOS 6.2. Aimed at handheld terminals, PDAs, and embedded computers, it 
supports Microsoft's Windows 3.1 and has improved LAN support. The operating system fea- 
tures advanced power management for systems that include the APM BIOS routines, an 
extended memory handler (HIMEM.SYS) to support large address spaces, and multiple CON- 
FIG.SYS options. The latter helps developers reduce memory overhead or load different 
device drivers for multiple-purpose systems. Double-byte characters for Asian languages, 
plus functions such as Country, KEYB, and Display, are also supported for 26 languages. 
Through an agreement with Stack Electronics, Datalight offers Stacker 3.0 data-compression 
software with ROM-DOS 6 ($3 to $10 per copy for licenses under 20,000 units). The ROM-DOS6 
developers’ kit costs $495. Licenses are $2 to $25 per copy. Licensees of previous ROM-DOS 
versions get free upgrades to ROM-DOS 6. Call Tim Gillman, (206) 435-8086. DB CIRCLE 664 


A new Verilog design package from Automata Publishing, San Jose, Calif., 
VERILOG P ACKAGE AIMS consists of a PC-based Verilog simulator, the book Digital Design and Syn- 


AT P C-BASED ENGIN EERS thesis with Verilog HDL , a waveform viewer, a built-in schematics checker, 
and 90 days of customer support. The $1000 package is aimed at engineers who need Verilog 
for commercial designs on a PC. The Viper/DOS simulator is a 32-bit application that runs on 
80386-, 80486-, and Pentium-based machines. Viper/DOS is a true clone of Cadence’s Verilog- 
XL simulator with respect to the language, system commands, and command-line usage. It 
supports version 1.0 of the Verilog language reference manual from Open Verilog Interna- 
tional. Call (800) 884-7371 or (408) 255-0705. LM CIRCLE 665 
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Trade Shows 
Portable by Design focuses on OEM 
designers of portable, nomadic, mobile, 
and transportable products. 





5 Years on CD-ROM 
A complete library on CD. All the articles, 
photos, drawings, schematics, editorials, 
and letters - all on one easy-to-use disk. 


= TeleBase’ 
info service 
A great new way to source products. The 
TeleBase Directory has hundreds of cat- 
egories and is updated monthly. 


PSOREWARE: 


Special Supplements 
Seven supplements released yearly 
focus extensively on specific topics. Sup- 
plements make great reference sources 
for electronic design professionals. 





NEW PRODUCTS 
ANALOG 


FASTEST 12-BIT DATA-ACQUISITION SYSTEM INTEGRATED 
CIRCUITS FEATURE GLUELESS SERIAL INTE 


t wasn’t long ago that a 12-bit 

data acquisition system (DAS) 

filled a good sized pe board. It 
poked along at 25 to 50 kHz, needed 
10 or more watts of power from +15- 
V rails, and could cost hundreds of 
dollars. 

About two years ago, National 
Semiconductor announced a com- 
plete 12-bit-plus sign, parallel out- 
put, data-acquisition system on a sin- 
gle CMOS chip—the LM12454. Now, 
adding to that family, are a pair of 
serial I/O versions, the four-channel 
LM12434, and the eight-channel 
LM12{L}438. These offer through- 
put/sampling rates of 140 kHz and 
105 kHz, respectively. Not only are 
these the fastest 12-bit, serial I/O 
data-acquisition systems available, 
but also they interface with virtually 
all common microprocessors, DSPs, 
and serial busses. These include In- 
tel’s 8051, the Hatachi’s SCI, TI’s 
TMS820 family, National’s 
Microwire/PLUS, and Motorola’s 
SPI/QPSI. In addition, they are the 
first 12-bit ADCs compatible with 
the I,C bus, which provides true two- 
wire communications. Maximum 
power drain from a 5-V rail runs less 
than 45 mW, and they sell for under 
$20 each (less than the cost of 12-bit 
IC ADCs just a few years ago). 

The LM12484 and LM12{L}348 
combine their input multiplexer with 
a sample-and-hold amplifier, and a 
12-bit-plus-sign ADC. The ADC 
feeds a 16-bit-wide FIFO, which can 
store up to 82 data words. The FIFO 
gets its instructions from, and feeds 
data to, an on-chip bus, which in turn 
interfaces with the serial I/O. The 
software-programmable flexibility 
of these data-acquisition systems is 
remarkable. Programmable func- 
tions, the instructions for which are 
downloaded into an on-chip RAM or 
registers via the I/O, include: 

e Single-ended or differential in- 
puts for the multiplexer of the 
LM12{1L}348 (the LM12434 has four 
differential inputs). 

e Conversion sequencing of the 
multiplexer for up to four or eight 
conversions, respectively, by the 
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LM12434 or LM12{ L}348. 
e Operation in any one of three 
modes: 12 bits plus sign (18 bits), 8 
bits plus sign (9 bits), 8 bits plus sign 
comparison, or “Watchdog.” 

e “Watchdog-mode”’ mode limits. 

e The sample-and-hold amp’s ac- 
quisition time/data-acquisition sys- 
tem throughput rate. 

The trio of operational modes rep- 
resents one of the most unique fea- 
tures of this family. While in the 9- 
and 13-bit modes, the chip’s ADC per- 
forms complete conversions with 9- 
or 13-bit resolution and “‘no-missing- 
code’ accuracy; in the Watchdog 
mode, the ADC checks to see if the in- 
put is within some preprogrammed 
pair of high and low values (limits) 
with 9-bit accuracy. If these limits 
are exceeded, a flag is raised and 
sent to the host via the I/O. The host 
can then direct the data-acquisition 
system to make a conversion on that 
particular channel to 9- or 18-bit ac- 
curacy. Because maximum conver- 
sion time in the 18-bit, 9-bit, and 
Watchdog modes run 7.8, 3.5, and 1.8 
us, respectively, the DAS can be set 
up to monitor inputs at high data 
rates and only take data if the limits 
are exceeded. 

The ADC is a true sampling con- 
verter and ac specifications are pro- 
vided on the data sheet. For example, 
while differentially sampling a 62- 
kHz input at 133-kHz signal-to-noise 
ratio = 70 dB, (signal-to-noise + dis- 
tortion) ratio = 67 dB, Total harmon- 
ic distortion = -71 dB, effective num- 
ber of bits (HNOB) = 12.1, and Spuri- 
ous free dynamic range = 76 dB. 

The LM12434 and the LM12}438 
come in 28-pin PLCCs and wide-body 
SOICs. Pricing in quantities of 1000 
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starts at $18.90 each for the 
LM12484, and $16.60 each for the 
LM12} 438. 
National Semiconductor, P.O. 
Box 58090, M/S 16.300, Santa 
Clara, CA 95052.8090; Rich 
Wegner, (408) 721-5881. 


@ FRANK GOODENOUGH 


SENSOR HANDLES 
-50'C T0 +150°C 


he AD22100 IC temperature 
sensor needs no negative 
supply rail to measure tem- 
peratures below 0°C—it handles tem- 
peratures from —50°C to +150°C. The 
inexpensive IC, which runs as low as 
$0.98 in lots of 1000, is designed to 
replace thermistors and even ther- 
mocouples in a wide range of equip- 
ment and systems—particularly 
those already employing microcon- 
trollers sporting on-chip 8-bit a-d con- 
verters. The AD22100 employs ratio- 
metric techniques using the positive 
supply rail as its reference. Thus, its 
output voltage equals the tempera- 
ture sensed multiplied by the supply 
voltage. The temperature sensor’s 
nominal output signal range runs 
from 0.25 V to 4.75 V, making it a 
good match for an a-d converter with 
a 0-to-5-V input voltage range. The 
sensor nominally operates from sup- 
ply rails between 4 and 6 V, from - 
50°C to +150°C. Operation from a 3-V 
rail is possible if measuring tempera- 
tures above 0°C. The sensor comes in 
either a 3-pin TO-92 or an 8-pin SOIC. 
Three accuracy grades guarantee a 
maximum error over three tempera- 
ture ranges: The K-grade holds with- 
in +2.0°C from 0°C to +100°C; the A- 
grade holds within +3.7°C from - 
40°C to +85°C; and the S-grade holds 
within +4°C over the full 200°C 
range. Prices are $0.98 to $1.82 each 
in lots of 1000. 
Analog Devices, Inc., 181 Bal- 
lardvale St., Wilmington, MA 
01887; (617) 937-1428; fax (617) 
821-4273 
@ FRANK GOODENOUGH 
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NEW ULTRA-SMALL PACKAGE— 
1/2 THE SIZE OF 8-PIN SOIC 


COMPARE THE SIZE DIFFERENCE 


0.193" / 4.9mm 0.235" / 6.0mm 
22.8ksqmils / 14.69sqmm 45.4ksqmils / 29.4 sqmm 




















Over 45 Maxim ICs Available in the New pMAX Package! 


@ pP Supervisory ICs ¢ Under/Overvoltage Detectors 
Functions include reset, watchdog timer, power-fail Trip points externally programmable, low 3yA 
warning, and manual-reset input. Both +5V and +3V supply current. MAX8211/12, ICL7665A%. 


versions available. MAX705-MAX709, MAX813L. 
¢ Power Supply ICs 


¢ Op Amps Regulated and unregulated charge pumps, no induc- 
600kHz-10MHz bandwidth, rail-to-rail input/output, tors, 50mA outputs, doublers and inverters, up to 
130yA quiescent current option, and 2.7V minimum 250kHz switching frequencies, and 1pA shutdown 
Supply. MAX473*, MAX495*. currents. MAX860/1*, MAX856-9*, ICL7660*. 

¢ Comparators ¢ RS-485 Transceivers 
Rail-to-rail inputs, 100ns Tpd, 2.7V minimum supply, Slew-rate limited, 120uA quiescent current, single 
low 3yA supply current, and 1.2V +1% reference +5V supply, RS-485 and RS-422 applications. 
included. MAX941/2*, MAX921-3*, MAX931-3%*. MAX253, MAX481/3/5/7. 


FREE Samples—Sent Within 24 Hours! 
CALL TOLL FREE 1-800-998-8800 


MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 
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NEW PRODUCTS 


DIGITAL ICs 


F'AST-TURN LASER-PROGRAMMED GATE ARRAYS 
PACK FROM 20K TO 45K GATES 


pping the density of their la- 

ser-programmed gate ar- 

rays, Chip Express now of- 
fers a 0.8-um family that has com- 
plexities ranging from 20k to 45k to- 
tal gates, and up to 300 
programmable I/O lines. Fabricated 
with a double-level metal process, 
the arrays can be customized, pack- 
aged, and shipped in as little as one 
working day (more typical is three to 
five working days). That allows de- 
signers to quickly get prototypes 
and trim weeks off the wait for 
mask-programmed arrays. 

The high-density family offers in- 
ternal toggle rates of 460 MHz for 
flop-flops, and NAND gate delays of 
less than 300 ps (fanout of 1). This is 


about twice as fast as the company’s 
previously-released 1.2-um array 
family, and about twice as fast as 
most field-programmable gate ar- 
rays. The higher speed of the 
QYH500 arrays suites them well for 
evaluating timing-critical circuits 
that cannot easily be modeled or em- 
ulated with FPGAs. Once the design 
is verified, metal-mask versions (the 
One Mask option) can be ordered 
through Chip Express’s partner, Ya- 
maha Corp., San Jose, Calif., to lower 
production costs. 

Arrays in the QY H500 series come 
in three gate capacities—20k, 30k, 
and 45k gates and are supported by 
the company’s QuiCk place and route 
software and proprietary laser pro- 
gramming systems. The software 


EEPROM ADDS SERIAL I/0 
FOR VESA DDC INTERFACE 


roviding a single-chip sup- 
port solution for the intelli- 
gent monitor data-display 
channel (DDC), the 24LC21 EE- 
PROM from Microchip can monitor 
the data-display channel interface 
and upon power-up will send a 128- 
byte extended display ID (EDID) 
message to the host-system control- 
ler. 

The DDC standard is fostered by 
the Video Equipment Standards As- 
sociation (VESA), San Jose, Calif., 
and uses a two-wire bidirectional in- 
terface employing the inter-IC com- 
munications protocol. 

When installed in a monitor, the 
24LC21 will detect an input pulse 
from the DDC-compliant host-PC 
graphics controller, when the con- 
troller is first powered up. A vertical 
synchronization pulse on the memo- 
ry’s Vertical Clock pin puts the chip 
into the DDC1 serial-transmit-only 
mode. 

A subsequent pulse on the Serial 
Clock pin actuates the DDC2B bidir- 
ectional communication mode. In ei- 
ther case, the chip immediately 
sends its 128-byte EDID packet 
when it senses a pulse. This packet 
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contains all the data required to 
automatically identify the monitor 
and configure the controller for that 
monitor. 

Thus, without adding a micropro- 
cessor or other circuitry, the 24LC21, 
which is housed in an 8-lead plastic 
miniDIP or SO package, makes it 
easy to add basic compliance to the 
VESA DDC standard. By installing 
and then programming the memory 
in the monitor at the factory as the 
last step in the production line, man- 
ufacturers have the flexibility of de- 
termining the monitor characteris- 
tics during final testing. 

In contrast, suppliers that imple- 
ment the EDID code as part of a mi- 
crocontroller’s firmware will be 
forced to inventory multiple chip op- 
tions to support several monitor 
types. 

Priced at just $0.71 each in lots of 
10,000 units, the 1-kbit (128 words by 
8 bits) EEPROM draws just 1 mA 
from 2.5-to-5.5-V supplies. Samples 
are immediately available. 

Microchip Technology Inc., 2355 
West Chandler Ave., Chan- 
dler, AZ 85224-6199; Nathan 
John, (602) 786-7200. 
M@ DAVE BURSKY 
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accepts design files from industry- 
standard design tools, from compa- 
nies such as Mentor, Synopsys, 
ViewLogic, and Verilog. Once the 
place and route software generates 
the “‘cut list,” a 45k-gate chip can be 
configured in about two hours. 
Non-recurring engineering 
charges start at $12,500 for the 
QYH520 (20k gates), which includes 
two fully tested parts. In lots of 
10,000, the 2-kgate chip in a 128-pin 
PQFP sells for about $21 each. Sam- 
ples of the 45k gate array are ready 
for configuration. 
Chip Express Inc., 2903 Bunker 
Mill Ln., Ste. 105, Santa Clara, 
CA 95054; Zvi Or-Bach, (408) 


988-2449. 
M@ DAVE BURSKY 


WIDE-WORD SRAMS FOR 
MID-SPEED SYSTEMS 
Available with a 64-kword-by-16-bit 
organization, the M5M51016ALL or 
51016AL 1-Mbit static RAMs are 
aimed at systems that require access 
times of 70, 85, or 100 ns. The moder- 
ate-speed SRAMs satisfy the grow- 
ing wide-word needs of systems that 
operate with 10- to 15-MHz bus- 
transfer rates. The ultra-low-power 
AAL suffix version draws a standby 
current of just 10 pA, maximum (1 
wA, typical), from a 8-V power sup- 
ply, while the standard version, the 
AL suffix device draws about 50 pA 
from a8-V supply. 

Furthermore, the chips have a 
data-retention mode that will hold 
data in the memory cells even with 
supply levels of as little as 2-V. Ac- 
tive currents are 100 mA, maximum 
(70 mA typical) for either version. 
Housed in a 44-lead standard or re- 
verse pinout (good for layouts with 
memories on both sides of a circuit 
board), both versions, with commer- 
cial (0-70 °C) operating temperature 
ranges sell for $15.75 each in lots of 
10,000 units. An extended-tempera- 
ture-range (-40 to +85 °C) version 
sells for $19.75. DB 

Mitsubishi Electronics America 

Inc., 1050 East Arques Ave., Sun- 

nyvale, CA 94086; (408) 7230- 


9900. 


DESIGN 


+18-BIT SERIAL ADC 
USES ONLY 6OUA 


Interface Directly to Your Transducer for only $8.00*! 


Maxim's new MAX132 ADC delivers 2uV resolution, dissipates only 1mW max over temperature, and saves even more power 
with its 4uA sleep mode. A serial interface reduces board space and allows for inexpensive isolation. And if your application 
calls for multiple input channels or programmable gain, the MAX132's four digital outputs remotely control a MUX or PGA via 
the serial interface, eliminating extra “glue” logic and serial control lines. 


@ 2uV Resolution at +500mV Full-Scale 


Supply Current Over Temperature: 
Operating Mode: 60yA 125A Max 
Sleep Mode: 4uA 10pA Max 


¢ Up to 100 Conv/sec Throughput 








SIMPLIFY THERMOCOUPLE AND BRIDGE INTERFACING 


| SUPPLY = 60WA 
ISOTHERMAL ISUPPLY = OMA = 4uA SLEEP MODE 
E +5V +5V 


@ 










MUX 
CHANNEL- 
SELECT 











SERIAL wP INTERFACE 
ANY 








¢ 4 Serially Programmed Digital Outputs 
for Remote Control of MUX/PGA 


¢ +10pA Input Current 
¢ 50/60 Hz Rejection 
-5V 
¢ Space-Saving 24-Pin DIP and S0 **CJC = Cold Junction Compensation 
@ Parallel Interface Version Available — Benefit from the MAX132's high resolution, low noise, and 10pA input current by interfacing 
M AX1 35 directly to ttansducers and other low-level signals. 


Complete Kit Speeds Evaluation, Reduces Design Time 


A pre-engineered MAX132 Evaluation Kit and 
your personal computer can save you hours of 
component gathering, board assembly and 
evaluation time. The kit contains a pre-drilled 
board and all the components needed to build 
a complete, high-resolution ADC circuit plus 
application-specific software and an RS-232 
interface for your PC. 

Call 1-800-998-8800 and order MAX132EVKIT, 
for $95". 








FREE A/D Converter Design Guitle—Sent Within 24 Hours! 


A/D CONVERTERS ANALES 33 > 
Data Sheets . Applications Notes ° Free — ss 
500Msps 8-Bit Flash ADC 











ee Includes: Data Sheets and Cards for Free Samples 
= CALL TOLL FREE 1-800-722-8266 
Ser For a Design Guide or Free Sample 


MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 
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SOFTWARE EASES VXIBUS 
SYSTEM CONFIGURATION 
The HP VXI installation software 
uses step-by-step on-screen instruc- 
tions to help operators install and up- 
date VXIbus systems quickly and ac- 
curately. Users first tell the pro- 
gram what modules—including in- 
struments, switches, mainframes, 
and command modules, regardless 
of vendor—are to be used. The soft- 
ware then presents logical-address 
settings and slot locations in a dia- 
gram that can be edited. The pro- 
gram graphically shows the user 
how to set each card’s logical-ad- 
dress switch and the slot in which the 
card belongs. The user can then con- 
nect the computer to the VXI system 
with an included RS-232 cable, and 
the software will verify that the in- 
stallation is correct and download 
needed standard commands for pro- 
grammable instruments (SCPI) driv- 
ers. The program runs on PC-com- 
patible computers under Windows 
3.1. The HP VXI installation soft- 
ware comes with all HP E1406A com- 
mand modules and HP E1300A/01A 
Series B mainframes. JN 
Hewlett-Packard Co., Direct Mar- 
keting Org., P. O. Box 58059, 
MS51L-SJ, Santa Clara, CA 
95051-8059; (800) 452-4844, ext. 
8282. 


PARTIAL SCAN ATPG TOOL 

IS PERFORMANCE-DRIVEN 

A performance-driven partial-scan 
capability has been added to the Aida 
IT automatic test pattern generation 
(ATPG) software. The new capabili- 
ty selects the optimum locations for 
scan insertion based on performance 
versus area tradeoff data provided 
by timing-critical paths. Unlike tradi- 
tional approaches, Aida II starts 
with 100% scan and reduces the num- 
ber of structures to balance test 
quality against system performance 
and silicon area. Also added was se- 
quential ATPG for designs contain- 
ing RAMs and areas of non-scan. 
Other features include path delay 
tests and non-scan elements, dynam- 
ic vector compaction, distributed 
simulation, diagnostics, and support 
for stuck-at and Ipng testing. Aida II 
is available for Sun Sparcstations 
and Spareserver systems and HP 
9000 Series 700 workstations. Prices 
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NEW PRODUCTS 


INSTRUMENTS 


start at $49,000 per copy. JN 
CrossCheck Technology Inc., 2833 
Junction Ave., Suite 100, San Jose, 
CA 95134; (408) 432-0907. 


SCALAR ANALYZER TESTS 
COMPONENTS TO 110 GHZ 


The 54100A scalar-measurement 


system performs scalar analysis ona 
variety of common production de- 
vices, including rf, microwave, milli- 
meter-wave, and optical compo- 
nents. The instrument, which is suit- 
able for benchtop or ATE environ- 
ments, comes in 11 models covering 





frequency ranges of 1 MHz to 1.5 
GHz on up to 17-26.5 GHz. Using fre- 
quency multipliers, the 54100A can 
do analysis to 110 GHz. The units of- 
fer fault-location software and data 
storage to a 1.44-Mbyte DOS disk. 
Automated cursor search functions 
and data file Auto-Name capability 
help simplify measurements. Model 
D4100A prices range from $12,300 to 
$60,000. Delivery is in 12 weeks. JN 
Anritsu Wiltron Sales Co., 685 
Jarvis Dr., Morgan Hill, CA 95037- 
2813; (408) 776-8300. 


MICROWAVE GENERATORS 
TEST COMM EQUIPMENT 
With an operating range of 10 MHz 
to 20 GHz, the SMP 02 and SMP 22 
microwave signal generators are 
suitable for testing all types of com- 
munications systems. The SMP 02 


has an output of up to +10 dBm and 
the SMP 22 output extends to +20 
dBm. Both units have a harmonic 
supression of -50 dBc, nonharmonic 
suppression of -60 dBc, and SSB 
phase noise of -92 dBce/Hz at a 10- 
Lk. -T KE. O N.C 
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kHz offset from 10 GHz. Frequency 
resolution is 0.1 Hz. Modulation ca- 
pabilities include am from de to 250 
kHz, fm from de to 1 MHz, phase 
modulation from de to 100 kHz, and 
pulse modulation with an on-off ratio 
of more than 80 dB. The instruments 
are made by Rohde & Schwarz and 
sold in North America by Tektronix. 
The SMP 02 costs $26,500, and the 
SMP 22 is $34,150. Delivery is within 
10 weeks. JN 
Tektronix Inc., Test and Measure- 
ment Group., P. O. Box 1520, 
Pittsfield, MA 01202; (800) 426- 
2200. 


PROGRAMMER SUPPORTS 
110 NEW DEVICES 

Version 1.2 of the ChipLab Project 
Programmer adds support for 110 
more devices and offers enhanced al- 
gorithm support for more than 190 
devices. The new devices supported 
include microcontrollers from Intel, 
Microchip, Philips, and Waferscale; 
programmable logic from Advanced 
Micro Devices, Cypress, and Lattice; 
and memory devices from AMD, At- 
mel, National Semiconductor, SGS 
Thomson, and Toshiba. Other en- 
hancements include expandable 





















tings, and improvements in memory 
editor operations. Boot time is 
shorter, and opening files, viewing 
data, and editing can be done faster. 
ChipLab costs $895 in the 32-pin ver- 
sion and $1495 in the 48-pin version. 
The version 1.2 software is available 
as an upgrade for $125. JN 
Data I/O Corp., 10525 Willows Rd. 
N.E., P.O. Box 97046, Redmond, 
WA 98073-9746; (800) 332-8246 or 
(206) 811-6444. 
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IMPROVED DG400 SERIES 





GUARANTEES 302 MATCHING 
& 40) Roy FLATNESS FOR FREE! 


The Only DG400s with Guaranteed Charge Injection 





Maxim’s new, improved DG4O0O series of 
switches: are upgrades to industry-standard 
DG400 devices. These devices meet all 
original DG400 specifications. Their tested 
parameters for RON matching and flatness 
have never before been guaranteed. These 
new specifications assure lower distortion and 
improved linearity and accuracy for attenuators, 
tuned filters, sample and hold, and programma- 
ble-gain amplifiers. All switches operate over a 


Switching into a virtual ground reduces distortion caused by wide supply voltage range of 10V to 30V or 


rps(ON) variation over the analog signal range. Guaranteed +4 5V to +20V. 
rps(on) matching (typically 0.50) ensures gain accuracy of 
<0.01% when R1 through R4 are greater than 10kQ. 


¢ Guaranteed On Resistance 
Match Between Channels (302) 


¢ On Resistance Flatness (40) 












Mr UCT Over Signal Range 
oe ¢ Guaranteed Low Charge 
| —o Injection (as low as 10pC) 
¢ 4 Times Less Leakage Over 
oe Temp (less than 5nA at 85°) 
p@aat/2/4/> « Guaranteed ESD Protection 


(>2kV) per MIL-STD-3015.7 
mnasmnes vce» s]  FREF Mux & Switch Design Guide—Sent Within 24 Hours! 


Precision Analog Switches Improve 


oe Includes: Data Sheets and Cards for Free Samples 


CALL TOLL FREE 1-800-998-8800 


For a Design Guide or Free Sample 
MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 





sso New Quad SPST Low-Voltage 
Switches Offer +5V, +5V Operatio 


sny EVAlua,. 
tes ™% 
=< "S 
= Ge 
> * 
vd % § 

Leow Accredited by % & REGISTRAR 
ite the Dutch Council, = & ACCREDITATION 
2m “ ‘or Certification Ssurance 0% BOARD 

aMAXIM 


ISO 9001 


Certificate Number: 30337 





Distributed by Arrow, Bell, Digi-Key, Elmo, Hamilton Hallmark, and Nu Horizons. Authorized Maxim Representatives: AL, M-Squared, Inc. AZ, Techni Source Inc. CA, Mesa, Pro Associates, 
Inc., Infinity Sales, Inc. CO, Component Sales CT, Comp Rep Associates DE, TAI Corporation FL, Sales Engineering Concepts GA, M-Squared, Inc. ID, E.S. Chase IL, Heartland Technical 
Marketing Inc. IN, Technology Marketing Group IA, JR Sales Engineering, Inc. KS, Delltron LA, BP Sales MD, Micro-Comp, Inc. MA, Comp Rep Associates Ml, Micro Tech Sales MN, Mel Foster 
Technical Sales, Inc. MS, M-Squared, Inc. MO, Delltron MT, E.S. Chase NE, Delltron NV (Reno, Tahoe area only) Pro Associates, Inc. NH, Comp Rep Associates NJ, Parallax, TAl Corporation NM, 
Techni Source Inc. NY, Parallax, Reagan/Compar NC, M-Squared, Inc. OH, Lyons Corporation OK, BP Sales OR, E.S. Chase PA (Pittsburgh area) Lyons Corporation, (Philadelphia area) TAI 
Corporation SC, M-Squared, Inc. TN, M-Squared, Inc. TX, BP Sales UT, Luscombe Engineering Co. VA, Micro-Comp, Inc. WA, E.S. Chase WI, Heartland Technical Marketing, Inc. 

Distributed in Canada by Arrow. Authorized Maxim Representative in Canada: Tech Trek. 


Austria, Allmos Electronics Belgium, Master Chips Denmark, Exatec A/S Finland, Yleiselektroniikka Oy, France, Maxim France, France/Distributors. Maxim France, ASAP Germany, Maxim 
GmbH Germany/Distributors: Maxim GmbH, Spezial Electronic KG Ireland, FMG Electronics Italy, Consystem S.r.|., /taly/Distributor: Esco Italiana Electronics Supply Netherlands, Koning 
En Hartman Norway, Odin Electronics A/S Poland, Uniprod, Ltd. Portugal, ADM Electronics, S.A. Spain, ADM Electronics S.A. Sweden, Egevo AB Switzerland, Laser & Electronic Equip. 
Turkey, Interex (U.S.A.) U.K. Maxim Integrated Products (U.K.), Ltd., U.K./Distributors, Maxim Integrated Products (U.K.), Ltd., 2001 Electronic Components, HB Electronic 
Maxim is a registered trademark of Maxim Integrated Products. © 1994 Maxim Integrated Products 
READER SERVICE 142 





DC-PLASMA DISPLAY 
BOASTS SMALL PACKAGE 
The smallest member of a graduated 
64-by-128 series of dc-plasma dis- 
plays, the GD-064X128-03 promises a 
wide viewing angle, long life expec- 
tancy, bright neon-orange color, and 
high contrast. The display is avail- 
able as a glass display only, or as a 
glass display with attached driver 
electronics, control electronics, and/ 
or de-de converter, the GD-064D128- 
03. With an active area of 3.16-by- 
1.92 in., and pixels arranged as 64 
rows and 128 columns, the de-plasma 
display boasts 8 rows of 21 charac- 
ters measuring 0.19 in. in height us- 
ing a 5-by-7 dot-matrix format. Also, 
by addressing individual pixels or 
groups of pixels, graphic images or 
larger text formats may be dis- 
played. As an assembled module, the 
glass/driver option is available for 
$150 each. CA 

Babcock Display Products, 1051S. 

East St, Anaheim, CA, 92805- 

5799; (714) 491-5100. 


BUNDLES FEATURE 
QUAD CD-ROM DRIVE 
Two multimedia packages bundle 
the SuperQuad quadruple-speed CD- 
ROM drive from Teac America. The 
first adds a removable IDE hard-disk 
drive that boasts a capacity of 540 
Mbytes. It is priced at $1499. The sec- 
ond offers the FD05 0.5-in.-high flop- 
py-disk drive. It sells for $750. The 
CD-ROM drive features a 600-kbyte/ 
s data-transfer rate and an access 
time of 195 ms. It’s 100% compatible 
with Sound Blaster audio boards. 
Both packages are available now. RN 
Teac America Inc., 7733 Telegraph 
Rd., Montebello, CA 90640 (213) 
726-0303. 


RS-232 CARD FITS 

PCMCIA FORM FACTOR 

The SSP-100 is a single-channel RS- 
232 asynchronous serial-adapter 
PCMCIA card that fits the Type II 
form factor. The card automatically 
configures itself upon insertion or 
initial system boot-up. By default, 
the card is assigned to the lowest 
available communications port. 
However, users can select an alter- 
nate port. A client software driver 
that’s compatible with the PCMCIA 
Card Services Specification 2.1 is in- 
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NEW PRODUCTS 


COMPUTERS & PERIPHERALS 





cluded with the card. As a result, the 

card can be removed or inserted 

from a live system without causing 

an error. Available now, the SSP-100 

RS-232 adapter card costs $229. RN 
Quatech Inc., 662 Wolf Ledges 
Pkwy., Akron, OH 44311; (216) 
434-3154. 


2.5-IN. DRIVES 
RAISE TOLERANCES 
Higher capacities and shock resis- 
tances highlight a new line of 2.5-in. 
hard-disk drives. Using the propri- 
etary ImpacSafe technology, the 
drives are able to withstand operat- 
ing shocks of 100 Gs and non-operat- 
ing shocks of 150 Gs. The capacities 
of the IDE family are 340, 510, and 
680 Mbytes. The drives offer a data- 
transfer rate of 23 to 39 Mbits/s, an 
average seek time of 12 ms, an inter- 
face transfer rate of 8 Mbytes/s, and 
an MTBF rating of 300,000 hours. 
The 840-Mbyte model employs two 
platters and measures 12-mm high. 
The 510-Mbyte three-platter drive 
and 680-Mbyte four-platter models 
are 19-mm high. The 340- and 510- 
Mbyte drives, priced at $499 and $599 
respectively, are sampling now with 
production expected to start by the 
end of the summer. The 680-Mbyte 
drive will sample by the end of the 
summer and go into production in 
the fourth quarter. It will cost 
$699. RN 

MiniStor Peripherals Corp., 2801 

Orchard Pkwy., San Jose, CA 

95134; (408) 943-0165. 


SUPERCOMPUTERS ARE 
COOLED WITH FORCED AIR 
The C Series of supercomputers em- 
ploys gallium-arsenide technology to 
perform better than 1 BOPS/CPU. 
This is a level that previously could 
only be achieved by expensive liquid- 
cooled systems. The C4/XA, which 
employs forced-air cooling, is the 
most power platform in the family. It 
combines binary compatibility and 
architectural extensions for in- 
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creased vector performance. The 
C4/XA features open-system func- 
tionality, such as IEEE-based float- 
ing-point hardware, which is re- 
quired for interaction with worksta- 
tions, various system software, soft- 








ware-development tools, and a 
library of third-party application 
tools. The GaAs-based non-blocking 
crossbar and Automatic Self-Allo- 
cating Processors (ASAP) permit ef- 
ficient parallelization without reduc- 
ing overall system throughput in 
multi-job environments. The maxi- 
mum configuration contains four 
CPUs and 4 Gbytes of memory. In 
one clock cycle, a CPU can perform 
twelve 32-bit vector floating-point 
operations or six 64-bit vector opera- 
tions. RN 

Convex Computer Corp., 300 Wa- 

terview Pkwy., Richardson, TX 

75080; (214) 497-4000. 


LCD WITHSTANDS 
EXTREME TEMPERATURES 
With its low power consumption and 
wide operating temperature range, 
the G191D LCD is suited for such 
portable applications as medical, in- 
dustrial, and test instrumentation. 
The 192-by-192-pixel display can op- 
erate from -20 to +70°C. Weighing 
about 75 g, it measures 86-by-95-by-7 
mm. The viewing area is 67.4-by-67.4 
mm. Typical power requirements are 
Vop = +5 V at 6.5 mA and Vic = -24 
V at 6.0 mA. The display is available 
in an optional transreflective LED 
backlit version for direct sunlight ap- 
plications. In quantities of 100, the 
G191D sells for $101. RN 

Seiko Instruments Inc., 2990 West 

Lomita Blvd., Torrence, CA 90505; 

(310) 517-7770. 
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WORKSTATIONS HARNESS ALPHA MICROPROCESSORS 


he Alpha processor, from 

Digital Equipment Corp., is 

starting to make a presence 
in the workstation market. Three 
vendors recently released platforms 
that employ the high-end RISC 
CPU—Carrera Computers, Neko 
Tech, and Aspen Systems. 

The Cobra AXP 275 from Carrera 
is designed with the Alpha AXP 
21064A chip, which runs at 275 MHz. 
In addition to the high-speed micro- 
processor, the system is based on the 
PCI local bus. The AXP 275 can han- 
dle the growing demand for multi- 
tasking, multiuser operating sys- 
tems such as Windows NT for appli- 
cations like CAD, CAE, and desktop 
publishing. Other features include 
128-bit processor and memory buses, 
two PCI slots and three ISA expan- 
sion slots. Embedded on the mother- 
board are devices for SCSI-2, Ether- 
net, a parallel and two asynchronous 
serial ports, a floppy-disk drive, and 
a keyboard and mouse. 

The Aspen Systems’ platform also 
incorporates the 275-MHz Alpha 
chip. The Alpine motherboard fits a 
baby AT (8.8 by 18 in.) form factor. 
The board was built with upgradabi- 
lity in mind. As a result, users can 
start with a 166-, 200-, or 233-MHz 
processor, then upgrade later simply 
by replacing the CPU and clock chip. 
To raise performance, a secondary 2- 
Mbyte cache RAM comes standard. 
The board also contains all the con- 
ventional I/O interfaces. System 
memory can be expanded to 512 
Mbytes using 72-pin SIMMs. 

The Mach 1 and 2 systems from 
Neko Tech are aimed at multimedia 
and client-server applications. The 
Mach 1 is an entry-level platform 
that’s built with a 166-MHz proces- 
sor on a half-size AT motherboard. 
System memory ranges from 16 to 
256 Mbytes. It also comes with a flop- 
py-disk drive and a high-capacity 
hard-disk drive. The Mach 2 contains 
the 210-MHz Alpha chip, and is up- 
gradable to 225, 275, or 320 MHz. The 
board is a full-size AT form factor 
with 128-bit interleaved error-cor- 
recting cache. System memory 
ranges from 16 to 512 Mbytes. It also 
comes with a floppy- and a hard-disk 
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drive, and a color monitor. 
Aspen Systems Inc., 4026 
Youngfield St., Wheat Ridge, 
CO 80033; (303) 431-4606. 
Carrera Computers Inc., 23181 
Verdugo Dr., Suite 105A, Lagu- 


Accurate toa I... 
as well as B, E, J, K, R, and S type. 


For your difficult temperature 
monitoring problems, the SR630 
Thermocouple Monitor provides 
the power and flexibility you 
need. The SR630 interfaces 7 
types of thermocouples, 16 
independent channels of data 
and easily handles monitoring 
and logging functions as well as 
computer interfacing. And the 
easy to use front panel makes 
setup a snap. 


And the price? At $1495, the 
SR630 is the complete, low cost 
solution you're looking for. 





STANFORD RESEARCH SYSTEMS 


1290 D Reamwood Avenue, Sunnyvale, CA 94089 
TEL (408)744-9040 FAX 4087449049 TLX 706891 SRS UD 








na Hills, CA 92653; (714) 707- 
900. 


Neko Tech Inventory Conver- 
sion Inc., 9272 Jeronimo Fd., 
Suite 115, Irvine, CA 92718; 
(714) 580-0055. 

mM RICHARD NASS 


The SR630 
Thermocouple Monitor 
$1495 


¢ 16 channels 

¢ 0.1 degree resolution 

¢ B, E,,J, K,.R, S,.and T type 
thermocouples 

¢ °C, °K, °F, and mV dc readings 

¢ 2000 point non-volatile memory 

¢ 4 proportional analog outputs 

¢ Audible alarm 

¢ GPIB, RS232 and Printer 
interfaces 
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24-BIT SCSI FRAME-GRABBER ADDS DSP 


y combining a 24-bit SCSI 
frame grabber with a DSP 
image processor, the 
DASM-VIP video image processor 
can acquire, process, and display 
both monochrome and color video im- 
ages. The two-in-one device is built 
with a TI TMS320C31 DSP to help 
lower the total system cost for such 
applications as machine vision, mili- 
tary and defense imaging, manufac- 
turing inspection, and security and 
surveillance. By emulating a SCSI 
drive, the DASM-VIP can be con- 
nected directly to most platforms. 
With up to 16 Mbytes of memory, 
the device can capture real-time vid- 
eo data from various sources, includ- 
ing RGB, NTSC, and S-Video color 
and RS-170 monochrome sources. A 
proprietary digital sync-lock circuit- 
ry virtually eliminates pixel jitter to 
increase the accuracy of image data 
from noisy sources. The video im- 


ages can be displayed as either a sin- 
gle frame or as a sequence of real- 
time frames. In addition, the DASM- 
VIP’s external trigger input can be 
controlled by external events, and an 
external clock input is provided for 
cameras with pixel-clock outputs. 
The 33-MFLOPS DSP chip relieves 
the host CPU from the imaging 
tasks. DSP application programs, 
downloaded to the peripheral, can 
perform such tasks as frame averag- 
ing, edge detection, and filtering. A 
real-time operating system resides 
in the DASM-VIP to simplify code 
writing. Additional software sup- 
port includes TI’s TMS320 develop- 
ment tools and a C31 unified soft- 
ware development kit. Prices for the 
DASM-VIP start at $2995. The C31 
development kit sells for $3000. 
Analogic Corp., 8 Centennial 
Dr., Peabody, MA 01960; (508) 
977-3000. 
M@ RICHARD NASS 






Put Our List 
On Your List 


Our list can help you do the other 
things you have on your list. Such as 
buy a car. . . estimate social 
security. . . start the diet. . . check out 
investments. . . 

Our list is the Consumer Infor- 
mation Catalog. \t’s free and lists 
more than 200 free and low-cost 


PCMCIA FAX-MODEM 


ADDS 4 MBYTES OF RAM 
By combining 2 to 4 Mbytes of ex- 


panded memory with a fax-modem 
and interface software in a Type II 
PCMCIA card, the FMM overcomes 
some of the limitations of low-memo- 
ry, single-slot subnotebook and 
palmtop computers. The card lets us- 
ers access on-line services and down- 
load files without running out of sys- 
tem memory. 

Other features of the fax-modem 
card include a low-power sleep mode 
and flash memory for software up- 
grades. In the sleep mode, the cur- 
rent draw drops to less than 2 mA. 
The modem operates at 2400 bits/s, 
while the fax sends and receives at 
9600 bits/s. Available now, the FMM 
PCMCIA fax-modem sells for $349 
with 2 Mbytes of RAM and $449 with 
4 Mbytes. RN 

Smart Modular Technologies Inc., 

45531 Northport Loop West, 

Building 3B, Fremont, CA 94538; 

(510) 623-1231. 








"Rocky. This new catalog's not only got transformers, 
it's got golf balls guaranteed to go 400 yards. Don't 
scream, Rocky. I didn't know Prem had a new catalog. 
But think about it, Rocky, 400 yards... 
(CLICK!) Rocky?? Hello...Hello... 


I really shoulda called Prem. 
You oughta call Prem!” 







Where Quality Really Counts! 
















For Prem’s new catalog or additional product information, call or write 
Prem Magnetics, Inc., 
3521 North Chapel Hill Road, McHenry, IL 60050. 
Phone: 815-385-2700. FAX: 815-385-8578. 
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government booklets on employment, 
health, safety, nutrition, housing, 
Federal benefits, and lots of ways 

you Can save money. 

So to shorten your list, send for 
the free Consumer Information Catalog. 
It’s the thing to do. 

Just send us your name and 
address. Write: 


Consumer Information Center 


Department LL 
Pueblo, Colorado 81009 


BIN 


A public service of this publication 
and the Consumer Information Center 
of the U.S. General Services 
Administration 
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500-W SWITCHERS 

CORRECT POWER FACTOR 
Up to four fully isolated and regulat- 
ed outputs in a low-profile, 10-by- 
4.88-by-2.19-in. package are provided 
by the PX500 Series switching power 
supplies. With a main output rated at 
5 V at 80 A, the 500-W units feature 
power-factor correction to 0.99, uni- 


















versal input, on-board FCC/VDE 
Class B EMI filtering, and harmonic- 
distortion reduction that meets IEC 
550-2. N+1 and redundant applica- 
tions are simplified by active cur- 
rent-sharing circuitry. DM 

Basler Electric, Route 143, Box 

269, Highland, IL 62249; (800) 645- 

2074. 


liveable. 












The 
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A Tree City USA 


/ Ge trees add the soft 


touch of nature to our 
busy lives. They cool our 
cities, fight pollution, 
conserve energy, give 
wildlife a home, and make 
our neighborhoods more 


Support Tree City USA 
where you live. For your 
free booklet, write: Tree 
City USA, The National 
Arbor Day Foundation, 
Nebraska City, NE 68410. 


National 
Arbor Day Foundation 


NEW PRODUCTS 
POWER 


SWITCHING SUPPLIES 
OFFER FULL FEATURE SET 
Fewer through-hole components, a 
smaller footprint, anda lower profile 





are all features of the NMX Series of 
switching power supplies. For exam- 
ple, at, 4.75 by 8 by 1.75 in., the NMX- 
350 occupies just 66.5 in.®. Yet, the 
350-W unit incorporates a full range 
of features including a universal ac 
input (90 to 264 V ac), built-in power- 
factor correction to 0.99, mininum 
rms input current, low peak-to-peak 
noise and ripple on all outputs, and 
many more. Call for pricing. DM 
Todd Products Corp., 50 Emjay 
Blvd., Brentwood, NY 11717; (516) 
231-3366. 


> 
ae 


ae 
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“HIGH-QUALITY, LOW COST 


THERMISTORS, FENWAL 
ELECTRONICS DOES IT AGAIN!” 


Je ren stpetectronics 
pM £6 i OIA RTP Rest Ri Aa Bee 7 
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COMPACT SWITCHERS 

PUMP UP EFFICIENCY 

The HY Series of compact, light- 
weight switching power supplies of- 
fers a profile of less than one inch. 
Efficiency, however, remains high at 
from 77 to 85%. Models with 25-, 50- 
and 100-W outputs are included in 
the series, as are 5-, 12-, and 24-V out- 
puts. All units have universal inputs 
and meet IEC 950, UL 1950, and CSA 





22.2/154 specifications. They also 
meet FCC and VDE Class B and 
VCCI Class 2 emissions standards. 
Call for pricing. DM 
Shindengen America Inc., 2985 E. 
Hillcrest Dr., Suite 140, Westlake 
Village, CA 91362; (800) 634- 
3654. 





GLASS ENCAPSULATED 



















—Mister Thermistor™ 


Imagine! A premium line of hermetically 
sealed glass encapsulated NTC thermis- 
tors able to withstand heat to 300°C. 
Featuring a standard DO-35 package 
Ss available bulk-pack or tape and reel 

for automated assembly. 

They're field-proven in a wide range 
of products within the automotive, 
appliance, office automation and other 
industrial markets. Available off-the-shelf 

or customized to your specifications. 

Write or call for our free data sheet. 
Fenwal Electronics Incorporated, 

450 Fortune Blvd., Milford, MA 01757 
(508) 478-6000 FAX: (508) 473-6035. 
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LOW-COST CAD TOOL 
ANALYZES TIMING 
The Timing Diagrammer is a low- 
cost CAD tool for drawing and ana- 
lyzing timing diagrams. It’s used for 
pre-schematic and block-diagram- 
level analyses that help engineers 
decide which parts are suitable for a 
particular circuit. Once actual parts 
have been chosen, Timing Diagram- 
mer can quickly verify circuit timing 
at the gate level. Timing parameters 
such as delays and setup-and-hold 
times actively move and monitor sig- 
nal transitions. Parameter values 
are edited using a custom spread- 
sheet. The timing diagram automati- 
cally adjusts to reflect parameter 
changes. Timing Diagrammer also 
has features tailored for documenta- 
tion. For example, the copy-to-clip- 
board feature lets timing diagrams 
and parameter data be exported to 
word processors and desktop pub- 
lishers. Timing Diagrammer runs on 
PCs under Windows 3.1. It’s avail- 
able for a limited time at $249.99. 
Quantity discounts and site licenses 
are available. Call the company for a 
free evaluation diskette. LM 
SynaptiCAD, P.O. Box 10608, 
Blacksburg, VA 24062-0608; (703) 
953-3390. 


MICRO CHANNEL, SCSI-2 
ADDED TO MODEL FAMILY 
The Logic Modeling Group of Syn- 
opsys has added Micro Channel and 
SCSI-2 models to its product line. The 
simulation model of the Micro Chan- 
nel Architecture (MCA) standard is 
part of the SimuBus product line, 
which includes models of the PCI, 
PCMCIA, ISA, EISA, and VME stan- 
dards. SimuBus MCA complies with 
the most recent version of the MCA 
specification based on the IBM-li- 
censed technology, and has been 
evaluated and tested by IBM. The 
model consists of a set of behavioral- 
simulation models and control pro- 
grams that can be connected togeth- 
er to simulate a virtual MCA system. 
A SCSI-2 protocol model is the 
newest addition to the company’s 
family of standard interface models. 
The SCSI-2 model lets engineers cre- 
ate a “virtual system” to verify a de- 
sign before prototyping. It’s a com- 
plete and accurate bus-functional 
model of the most recent version of 
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the ANSI specification. Master and 
slave modules emulate SCSI-2 initia- 
tor and target behavior. SimuBus 
MCA is available now for most com- 
mercial simulators. A perpetual site 
license costs $25,000. The SCSI-2 
model is also shipping now. It sup- 
ports all major Verilog and VHDL 
simulators, and cost $15,000. LM 

The Logic Modeling Group of Syn- 

opsys Inc., 19500 N.W. Gibbs Dr., 

Beaverton, OR 97006; (800) 344- 


0004. 


LAYOUT TOOL CREATES 
DEEP-SUBMICRON ASICS 
Epoch/Datapath is the newest mem- 
ber of the Epoch family of high-level 
physical design software from Cas- 
cade Design Automation. The new 


‘tool performs automatic layout of 


deep-submicron, datapath-based 
ASICs. It combines datapath-module 
generators, place-and-route tools op- 
timized for datapath, and timing 
analysis. Epoch/Datapath is inte- 
grated with popular HDL-based 
CAE systems to provide a front-to- 
back high-level design environment. 
Designs that are captured, simulat- 
ed, and synthesized in Verilog or 
VHDLare automatically turned into 
complete layouts. Epoch/Datapath 
will ship in September. Pricing starts 
at $80,000. LM 

Cascade Design Automation Inc., 

3650 I3Ist Ave. S.E., Suite 650, 

Bellevue, WA 98006; (206) 643- 


0200. 


ACCELERATOR SPEEDS 
FAULT SIMULATIONS 

The Paradigm XP Super Fault hard- 
ware accelerator from Zycad deliv- 
ers 20 to 120 times the speed of the 
fastest fault-simulation software 
running on a powerful workstation. 
This product is the latest addition to 
the company’s Paradigm Verifica- 
tion workbench—a tool suite for con- 
current verification of complex 
ASICs and systems. Zycad is also an- 
nouncing a set of features that lets 
users more efficiently perform fault 
simulations on large systems, even if 
they include full or partial internal 
scan. The new features are: an inter- 
active fault tracer, test-directed 
fault simulation, strobe windows, 
and parallel loading of scan vectors. 
In addition, the Paradigm XP Super 
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Fault simulator supports concurrent 
simulation using accurate pin-to-pin 
timing, which is an important fea- 
ture for the 50% of designs that con- 
tain asynchronous elements. The 
system provides capacity from 
64,000 to 4 million gates for fault sim- 
ulation, and from 256,000 to i6 mil- 
lion gates for logic simulation. Pric- 
ing starts at $79,000. LM 

Zycad Corp., 47100 Bayside 

Pkwy., Fremont, CA 94538-9942; 

(800) 243-7286 or (510) 623- 


4400. 


EMULATION TOOLS AIM 
AT CHIPS AND BOARDS 
The Explorer Series system-emula- 
tion products from Aptix include two 
separate tools aimed at ASIC- and 
board-level verification. Explorer 
ASIC is designed to emulate 30,000 
gates of standard logic, plus many 
types of embedded cores. It operates 
at 10 MHz and up, can emulate all 
functions within an ASIC, and pro- 
vides complete  observability 
through 384 hardware probes oper- 
ating under software control. Veri- 
log net lists are partitioned and 
mapped to the system’s internal Xi- 
linx FPGAs. The Explorer MP3 
Board Emulator runs at 50 MHz. 
With MP8, engineers can insert a 
mix of standard components for 
comprehensive board-level emula- 
tion. The components can include 
multichip modules, microprocessors, 
microcontrollers, RAMs, ROMs, dig- 
ital-signal processors, and FPGAs. 
Explorer MP8 can handle multiple 
device types by exploiting the com- 
pany’s interconnect technology, 
which enables pin-to-pin program- 
mability across the board. It has four 
36-bit bi-directional buses; multiple 
low-skew buffered clock lines; and 
component adapters that automati- 
cally pick up power, ground, and con- 
trol lines. Explorer ASIC can become 
part of a system-level emulation by 
plugging it into the actual target sys- 
tem, or the Explorer MP3 product. 
Pricing for the Explorer Series 
ranges from $40,000 to $80,000 in a 
typical configuration. That price in- 
cludes all the necessary hardware 
and software. LM 

Aptix Corp., 2890 N. First St, San 

Jose, CA 95134; (408) 428- 

6200. 
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ENHANCED ESDA TOOL 
HAS BETTER DEBUG 
An enhanced version of the Visual 
HDL electronic-system-design-auto- 
mation (ESDA) tool has an improved 
design and debugging environment. 
Other new features include the sup- 
port of Unix workstations and the 
generation of Verilog hardware-de- 
scription-language code for simula- 
tion and synthesis. Design entry now 
supports pre-defined datapath ele- 
ments based on the LPM standard, 
the definition of multiple concurrent 
state machines within one state dia- 
gram, and tracking of the aggregate 
state of a simulated design. New 
simulation capabilities can trace the 
control path of the simulated design, 
can search for specific signal values 
displayed in the waveform window, 
and can probe and display current 
signal values in block diagrams dur- 
ing simulation. A simulation control 
window consolidates all commands 
into one location. Visual HDL has 
identical functionality on PC and 
Unix platforms. The new release of 
Visual HDL will ship in September 
for PCs and Sun workstations. Pric- 
ing is set at $12,500 and $25,000, re- 
spectively. LM 

Summit Design Inc., 9305 S.W. 

Gemini Dr., Beaverton, OR 97005; 

(503) 643-9281. 


VHDL EDITOR ENSURES 
SYNTHESIZABLE CODE 
Vantage VHDL Editor is a design- 
entry tool that streamlines and auto- 
mates the tasks of entering correct 
and synthesizable VHDL text, and 
checking multiple synthesis subsets. 
The editor is as easy to use as VI or 
Emacs text editors. It automatically 
performs VHDL syntax checking 
and structural formatting, provides 
customizable templates for model- 
ing consistency, and allows for tar- 
geting of multiple synthesis tools. 
Vantage VHDL Editor currently 
supports Design Compiler from Syn- 
opsys, ASIC Synthesizer from Com- 
pass Design Automation, and 
ViewArchitect and ViewSynthesis 
from Viewlogic. The Unix-based 
product costs $2000. LM 

Vantage Analysis Systems Inc., 

47211 Lakeview Blvd., Fremont, 


CONCURRENT-ANALYSIS SOFTWARE 
EXAMINES PHYSICAL EFFECTS 


computer-aided-analysis 
tool suite from UniCAD 
called UniSolve helps engi- 
neers examine the physical effects 
that result from high-speed system 
designs. Specifically, the software 
analyzes electromagnetic interfer- 
ence (EMI), digital and analog signal 
integrity, thermal properties, RF 
and IF, and reliability. More impor- 
tantly, these tools work in a concur- 
rent environment that enables the 
transparent exploration of interde- 
pendencies among these effects. 
UniSolve provides concurrent-en- 
gineering analysis by automatically 
computing the impact that a design 
decision in one area could have on an- 
other. For example, while analyzing 
the effect that grouping together 
noisy devices has on EMI, UniSolve 
will immediately indicate what ther- 


mal conditions have been generated. 
Algorithms for several different de- 
pendability aspects of a design are 
packaged together in UniSolve to 
give both general and expert design- 
experimentation capabilities. 

Users can see various representa- 
tions of a design, such as the EM or 
thermal view. The toolset displays a 
home-base view of the design, plus a 
view of the design under each analy- 
sis type that’s selected. As a result, 
users can apply multiple analyses to 
a design simply by selecting differ- 
ent views. 

UniSolve will work with existing 
layout tools. The entire suite costs 
$115,000. Each tool can also be pur- 
chased separately. 

UniCAD Inc., 174 Littleton Rd., 
Suite 103, Westford, MA 01886; 
(508) 692-8446. 
mM LISA MALINIAK 

















Love Potion # B.S.L. 


“She had beautiful eyes. She said she could design for 
B.S.I. Then she left me out in the cold. I'm dead meat. 
Prem has a whole series of transformers that already have 
British Standard Institute approval. 


I really shoulda called Prem. 
You oughta call Prem!” 


Where Quality Really Counts! 


For Prem’s new catalog or additional product information, call or write 
Prem Magnetics, Inc. 

3521 North Chapel Hill Road, McHenry, IL 60050. 

Phone: 815-385-2700. FAX: 815-385-8578. 


CA 94538; (510) 659-0901. 
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DSP and 1/0 Boards/Systems 


New 1994 catalog of 
digital signal processing PROBUCT 
boards, systems and soft- CATALOGUE 
ware plus a full range of 
analog and digital I/O for 
VME, Sbus and PC/AT. 
Systems range from single 
DSPs to large-scale paral- 
lel processor solutions. 





Circle 303 
ARIEL CORP. 


INDUCTIVE COMPONENTS CATALOG 


New catalog features entire “me 
line of power transformers, _ Se 
telecommunication magnet- Inducti 

ics, CRT products, and induc- riccaanaag Ata 
tors. Power transformers 
carry UL and CSA listings. 
International series includes RENN CT poy = 
UL, IEC, VDE and CSA ap- 

provals. The telecommunica- Selection 
tions line includes coupling NE cto 


and hybrid transformers for a. Guide 


Component 


voice and/or data, plusmany 
other special applications. 


SE ctor ssagretics: yo 
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PREM MAGNETICS, INCORPORATED 


Highspeed Waveform Capture 


Signatec, Corona, CA. - 
A binder containing data 
sheets for all of its pc based 
products for use in the ar- 


eas of waveform capture, 
waveform generation and 
signal processing can be 


obtained by contacting 
them at (909) 734-3001 HIGH USRTORMASE | 
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Circle 279 
Signatec Inc. 


DEVICE PROGRAMMERS 


Affordable, dependable & 

versatile, Advin offers a | fhonquityaanedabie mee: 
full line of device program- zi 
mers. All pkg types sup- 
ported. IC mfrs approved. 
Free lifetime s/w updates 
via electronic BBS. Call 
for free catalog & latest 
supported devices list. 





Circle 282 
Advin Systems Inc. 


Reliability Prediction 


Catalog describes the 

RelCalc2 software | | ig) |Mswsmaccocr 
Package, which auto- |: 

mates Mil-HDBK-217 
or Bellcore on your PC, 
and allows quick and 
easy reliability analysis 
of your electronic prod- 
ucts. Phone: (818) 
991-0057 Fax: (818) 
991-1281 
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T-Cubed Systems 


ELECTRONIC 
AUGUST 8,1994 


PINAR SP re a a NR RRR a i Ta ei i acm a wR tI ara er a 


C&K’s New Switch Catalog 


Offering the broadest line of 
switch products, C&K’s new 
Catalog #9308 provides 
valuable design informa- 
tion for wide range of appli- 
cations. Complete photo de- 
scriptions and specifications, 
along with electrical ratings, 
mechanical ratings, mechani- 
cal operation characteristics 
are included. 


C&K Components, Inc. 


C-Programmable sont guar 


Save time and money. Our 
controllers are ideal for 
control, test or data acqui- 
sition applications with a 
mix of analog/digital 1/O, 
relays, RS232/485 serial 
ports, LCD/keypads, & pro- 
grammed with Dynamic 
C™. From $159, Qty. 1. 
(916) 757-3737, or Fax: 
(916) 753-5141. For24Hr. 
data, call from YOUR Fax: 
(916) 753-0618. 








Z-World Engineering 


SCHEMATIC CAPTURE 


This brochure details 
DesignWorks for Win- 
dows, the universal front 
end for use with PCB, 
FPGA, ASIC and SPICE 
packages. Software fea- 
tures full hierarchy, auto- 
matic gate packaging 
and 13,000 + symbols. 


Capilano Computing 


Device Programming Tools 


The Newest Advances 
are presented in over 20 
pages, illustrating the wid- 
est selection of develop- 
ment and production tools, 
PLO/FPGA Design soft- 
ware, UV erasers, and 
Prom/PLD Programmers 
from the leading manufac- 
turer. 


PROTO EXPRESS 


Multilayer prototypes in 1 
to 5 days. FR4 and polyimide. 
Commerical or Milspect ca- 
pabilities *buried/blind VIAS* 
carbon paste* up to 22 

layers. Call Ken or Joy- 
cie 408-735-7137 phone 
408-735-1408. 


Proto Express 
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DesignWorks™ 


The Universal Front-End 
F:Now Available | Available 
f- for Windows! | Windows! 


Capilano Computing” 
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Octagon System’s, 
Westminster, CO, 112-page 
catalog Aisplays their 
Micro PC® family. The Micro 
PC line is designed for 
apps. where small size 
wide temperature range, 
and rugged packaging are 
critical. |SO 9001 certified. 
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OCTAGON SYSTEMS 
MADE TO ORDER 

The Data I/O catalog 

makes our affordable tools 


easy to order. Phone, Fax, 
or mail in your order, and 
we'll deliver great values 
on high-quality design 
software and device Pro- 
grammers. Call today for 
your FREE catalog. 
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TCP/IP DEVELOPER KITS 


Fusion is a Highly Port- 
able set of TCP/IP proto- ee 
cols with the OEM or sys- ToRAP Protwcele for 
tems integrator in mind iis rare aaa 
combine industry stand- 
ard TCP/IP suite with 
your embedded system 
also available SNMPV.2 
Network management 
agent code. 
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VLSI/SMT SOLUTIONS CATALOG 


Free ’94 catalog. Over 
3500 devices; 120 “off-the- 
shelf’ items available for 
overnight delivery. Unlim- 
ited application consulting. 
Ask about our custom de- 
signs. Leading edge tech- 
nology —over 500 PQFP 
Solutions. Time Saving 
Solutions. 
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EMULATION TECHNOLOGY 


ASIC Design Software 


Tanner Research, 

Pasadena, Calif, has a | 

new brochure with detailed | Tanner 
information on its com- _ Research 
plete line of affordable 

CAE/CAD software for . oe 
ASIC design and layout.A | : ee 
free demo disk and price Powerful 


list are included. ASIC 
3 Design 


Tools 
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EAO’S NEW FULL LINE CATALOG 


Now available from EAO 
Switch Corporation,112 | ¢ac@ ween 
page catalog. Included nec 


ELECTRONIC COMPONENTS 


1994 Catalog contains 
technical info on our full 
range of components 
which include: EMI/TVS 
Filters, Planar Arrays, 
Trimmer Capacitors, Led 
Indicators NVG Displays, 
Elapsed Time Indicators, 
Test Points for pcbs, fiber 
optics. 


Battery Chargers 


The PFC Rectifier deliv- 
ers 500W to load or Bat- 
tery (2500W per rack), 
Features include full elec- 
tronic protection, redun- 
dancy, high MTBF and hot 
swapping. The series is 
available in rack mount or 
stand-alone format. 


EM 28904 


World Class 
are all EAO’S newest Switching 
Products 


switches with product 
photos, features, mount- 
ing dimensions, technical 
information, specifications 
and international approv- 
als. Organized by applica- 
tions and _ catagories. 
Types of illumination, 

accessories, lens shapes 
and colors are listed. 























SINGLE SOURCE DESIGN SOLUTIONS 


Brochure 65953 offers a 
design service available from 


RF / IF Designer’s Guide Released 


New..... The latest edition 
of Mini-Circuits 128 page De- 


Power-One’s new 
Reference Guide has 
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OXLEY INC. EAO Switch Corporation Absopulse Electronics 
I 
Ti eS Ae ie Sei ee ae ee eRe OP Se Re RR He ee See Re ee eee eee eK ee eM i PSS 2 See Se a= oe Re re 
DESIGN VALIDATION Power magnetics featured | _ Microcomputer Modules & CAD | 
Use DACI’s Handbook to New 48-page catalog ummm]; he Catalog describes 
achieve reliable, cost ef- includes surface mount | Power | 1 6800 and 6809 single- 
fective, optimized designs, Pacanctios évitching | Magnetics ' board computers, _ in- : 
without the need for com- g g t/output interfa de- 
feat, power transformers, out- es ee fac aa aoe 
49/Copy (Free with pur- put filter chokes, current | Peer piies Fie sche- ; 
chase of DACI’s Worst Mat Ra: sensors, common mode ' matic capture and printed 
Case Analyzer software.) ee ee a ee line chokes, and variety of circuit board layout soft- 1 
© 1908 Designs Coneutat, other devices. Also cov- | Ware and accessories for 
ered are Coilcraft’s de- ; the IBM personal com- 
signer’s kits that speed | puter. 
prototyping. ! 
Circle 291 Circle 293 
Design/Analysis Consultants, Inc. Coilcraft : Wintek Corporation 
I 
Se ae ee es Oe oc bebs on bie hee eee ee ee ee ee tS San Ss ths Ags Ree aa eee en 
I 
BATTERY HOLDERS DIN CONNECTORS ' Anew application note from LeCroy 
Featured _ products: Colorful brochure pro- | A new application note 
SMT button cell holders, vides detailed informa- | from LeCroy givesconcise |... _leCroy 
battery snaps, case hard- tion and specifications ' twopageanswerstoques- |= je, 
ware, computer clock on HARTING’s Gds A ' tions posed by engineers a ieee 
back-up holders, multi-cell standard DIN 41612 | using AWG’. Topics in- (SSeS eseeem 
holders with covers, auto printed circuit board ' clude"Creating Jitter Tests 
cigarette lighter plugs. For ae Specification’, "Generat- 
Seep ers. alate, Cork certified. Mounted & ' ing Pulse’Trains with Vary- 
OSs HISTONE, : 1Oys, fixed to the PC board in "re Duty Cycles? and other ce 
appliances, etc. Tcl ten: ? . “B4 
single procedure. Wide ' hot topics. For more infor- |; sh 
range with many styles | mation, call 1 re : 
of shell housings. ; (1-800-458-2769) : 
Circle 294 Circle 295 1 
MEMORY PROTECTION DEVICES HARTING ELECTRONIK, INC. 1 LeCroy 
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signer’s Guide is now available over 200 standard AMP that provides front-end 
featuring comprehensive prod- switch-mode and linear simulation, analysis design 
uctlistings and spectfications for AC to DC power sup- and delivery of tumkey sys- 


plies. Available direct 
from Power-One or 
through authorized dis- 
tributors, model out- 
puts range from 2v to 
200v, up to 2,000 watts. 


over 1,000 standard RF/IF and 
microwave components from 
DC to 8 GHz. Mini-Circuits 

PO. Box 350166 Brooklyn, NY. 
11235-0003 Phone: 718-934- | | 
4500 Fax: 718-332-4661 | SIMini-Gireuits 
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tems by managing the whole 
process. It eliminates numer- 
ous prototype design cycles 
and is supported by qualified 
interconnection systems en- 
gineers. 
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Mini-Circuits 


Power-One, Inc. AMP Incorporated 





POWER SUPPLIES 


Anew 168 page full line 
catalog is available on 
request from Lambda 
Electronics Inc., N.Y. . It 
contains detailed infor- 
mation and prices on 
over 1000 standard 
power supplies, sys- 
tems and accessories 
including 200 new 
products. 


Technical Data Book on Relays 


In addition to complete, 
detailed data and specifica- 
tions on the company’s elec- 
tromechanical, Solid State 
and breakthrough "Photo- 
MOS" lines, the book con- 
tains 70 pages of solid tech- 
nical information including a 
glossary of therminology, 
application guidelines and 
soldering and cleaning data. 
A 20 page "selector guide" 
summarizes the com- 
pany’s 90 relay types. 


AT&T SOLID-STATE RELAYS 


I 

I 

| The designer’s Guide 
' from AT&T Microelec- 
, tronics provides design 
: information on the 
' LH1500 Series of low 
| power, optically- coupled 
1 MOSFET _ Solid-State 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 





Relays. Details included 
electrical specifications, 
performance charac- 
teristics, outline draw- 
ings, and typical applica- 
tions. 
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LAMBDA ELECTRONICS INC. 
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SIMULATION SOFTWARE 
AT&T Istel, Beachwood, Ohio, is of- 
fering a full-color, eight-page bro- 
chure that highlights the advan- 
tages and applications of its Witness 
Simulation Software. Features of 
Witness described include its user 
friendliness, easy access menus, 
available support services, and cur- 
rent compatibility with the indus- 
try’s widest range of operating sys- 
tems, hardware platforms, and net- 
work configurations. CM 


HIGH-SPEED OP AMPS 

A brochure from Harris Semicon- 
ductor, Melbourne, Fla., details volt- 
age-and-current-feedback opera- 
tional amplifiers, and buffers with 
bandwidths ranging from 45 to 850 
MHz. It provides a quick and compre- 
hensive reference to certain parts in- 
troduced since publication of Har- 
ris’s 1806-page Linear & Telecom ICs 
for Analog Signal Processing Appli- 
cations 1993-1994 databook. The free 
brochure, “High-Performance Op- 
Amps and Buffers,” contains Ans- 
werFAX instructions to instantly re- 
ceive full data sheets via fax. In addi- 
tion to tables of standard op-amp/ 
buffer performance specifications, 
the brochure explains an array of ar- 
chitectural features that broaden 
the possibilities for device selection. 
These include multi-amp configura- 
tions that provide per-amplifier en- 
able/disable for simple signal multi- 
plexing. CM 


HANDBOOK OF 

PC INSTRUMENTS 

Intelligent Instrumentation, Tuc- 
son, Ariz., has released the 7th edi- 
tion of its Handbook Of Personal 
Computer Instrumentation. The 
PCI Handbook, which is available 
for free, is a respected source for PC- 
based data acquisition, test, mea- 
surement, and control information. 
Topics include fundamentals of sig- 
nal conditioning, wiring, shielding, 
and data acquisition. Also contained 
are techniques and practical applica- 
tion notes. The 228-page edition has 
been completely revised to reflect 
the latest technology. Intelligent In- 
strumentation’s broad line of hard- 
ware and software products are de- 
scribed, along with system-configu- 
ration guidelines. The company man- 


148 BD 


NEW LITERATURE 


ufactures data acquisition, test, 
measurement control, and DSP 
products for PC/XT/AT (ISA), 
EISA, Micro Channel, and Macin- 
tosh II NuBus computers. These in- 
clude analog and digital I/O boards, 
IEEE-488 interface boards, signal 
conditioners, and wire-termination 
products. Converters in the 12- to 18- 
bit range with speeds up to 10 MHz 
are included. CM 


INTERFACE PANELS 
CAPABILITIES OUTLINED 

In a color brochure, Cherry Electri- 
cal Products, Waukegan, IIl., out- 
lines its capabilities in designing 
electronic interface panels. These 
man-to-machine interfaces can make 
or break an end product. The bro- 
chure explains Cherry’s expertise in 
designing and assembling interface 
panels that can make a difference. 
Sections cover customized panel de- 
sign, advanced manufacturing, qual- 
ity issues, and the company’s world- 
wide resources. DM [Qi 


SURFACE-MOUNT PASSIVES 
FILL 52-PAGE CATALOG 

A full-line catalog of surface-mount 
passive components is available 
from Cal-Chip Electronics Inc., War- 
minster, Pa. Included in the 52-page 
catalog are multilayer ceramic chip 
capacitors, SMT chip resistors, mul- 
tilayer chip inductors, ferrite chip 
beads, SMT tantalum and aluminum 
electrolytic capacitors, and discoidal 
chip capacitors. Detailed charts and 
graphs are included in addition to 
photos, features, applications, speci- 
fications, sizes, and dimensions. DM 


CIRCLE 696 


LOW-NOISE 

MICROPHONE PREAMP 
Application note AN-242, “A Low 
Noise Microphone Preamp with a 
Phantom Power Option,” from Ana- 
log Devices, Wilmington, Mass., de- 
scribes the design and application of 
a high-performance two-IC micro- 
phone preamp. A schematic diagram 
is included, as well as considerations 
for obtaining optimum sonic perfor- 
mance. The combined features of 
Analog Devices’ SSM-2017 differen- 
tial input audio IC and OP-275 dual 
bipolar/JFET low-noise op amp are 
shown in this circuit, used for a vari- 
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able gain microphone preamp with 
optional phantom power. Phantom 
power allows users to remotely pow- 
er condenser microphones, preamps, 
and active direct boxes on the same 
wires that are used to carry the audio 
signal. Radio frequency interfer- 
ence, as a potential problem for high- 
gain preamps, is investigated. Out- 
put control and performance are dis- 
cussed. Gain and noise performance 
of the two-chip preamplifier are gra- 
phed. CM 


POWER SUPPLIES, 

TEST SYSTEMS 

The DC Power Products Catalog 
from Hewlett-Packard, Palo Alto, 
Calif., details specifications of the 
company’s power supplies, electron- 
ic loads, and power-supply test sys- 
tems. The 56-page catalog is orga- 
nized to help engineers select the ap- 
propriate power supply or electronic 
load for each application. An applica- 
tions section helps users solve com- 
mon technical problems, such as re- 
mote sensing, multiple-power-sup- 
ply applications, and connections for 
unusual configurations. Power prod- 
ucts include HP-IB computer-con- 
trolled de power supplies ranging 
from 25 W per output to 5000-W mod- 
els. Single- and multiple-output mod- 
els are listed along with modules con- 
figured for power-supply main- 
frames. Also listed are a wide assort- 
ment of manually controlled and 
analog-controllable power supplies. 
The catalog, part number 5091-6205, 
is free. CM 


STREAMING TAPE DRIVES 

A four-page, full-color brochure 
from Anritsu America, Rochelle 
Park, N.J., features all of the perti- 
nent specifications and features of 
the DMT2820 and DMT2720 GCR 
streaming tape drives. Color photo- 
graphs aid descriptions of the prod- 
ucts’ functions and capabilities. Fea- 
tures described include quad-densi- 
ty, tape speed, setup/maintenance, 
input voltage, tape length, and oper- 
ation. The DMT2820 has a fast tape 
speed of 200 ips, which makes it ideal 
for use in high-speed systems. The 
DMT2720 has a tape speed of 100 ips, 
making it suitable for use in medium 
or low-speed systems. The brochure 
is free. CM 
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—‘12-Bit 
Resolution 


60 Megasamples 
Per Second 




















We Supply Solutions! (o-1/] 
¢ 2 channels at 30 MSPS a ee 
or single channel 
at 60 MSPS 
¢ 512k sample memory 
¢ 30MHz bandwidth 


355 N. Sheridan Ste #117 


¢ ISA compatible board 


| : Corona, CA 91720 USA 
¢ Price: $4900.00 


(909) 734-3001 
Fax: (909) 734-4356 





SIGNATEC, INC. 





BEAT THE ODDS WITH THE 
WORST CASE ANALY ZER™ 
Exclusive Probability-Based 
Risk Assessment Software 





e Solve design equations for min, avg, max 
performance, sensitivities, and probability 
of failure 

e Easy to install and use; DOS format 

e Used by engineering divisions of major 
Fortune 500 firms 

WORST CASE ANALYZER™ $195 
THE WORST CASE ANALYSIS HANDBOOK $49* 
*FREE with purchase of Worst Case Analyzer 


30 DAY MONEY BACK GUARANTEE 
FOR MORE INFO: CALL 1-800-780-8331 


Design/Analysis Consultants, Inc. 
10014 N. Dale Mabry, #101, Tampa, FL 33618 
TEL (813) 265-8331 FAX (813) 961-2395 


DESIGN/ANALYSIS CIRCLE 403 








Newest in Z-World’s 
z line of C-programmable 

> miniature controllers, the Little Star™ 
has 16 protected digital inputs, 14 high-current driver out- 
puts, RS232/RS485, battery-backed RAM and real-time clock, 
programmable timers, watchdog, and more. The Little Star is 
also available with enclosure and LCD/keypad, expansion 
cards for additional 1/0, and optional 18 MHz clock. Our 
easy-to-use, yet powerful Dynamic C™ development system 
($195) integrates an editor, compiler, debugger, and dozens 
of software libraries all in source code. The Little Star is 
ideal for OEM control applications, manufacturing automa- 
tion, test and data acquisition. 


24-Hour AutoFax 1724 Picasso Ave. 
916.753.0618. Call Davis, CA 95616 
from your FAX. 916.757.3737 


Request catalog 18. 916.753.5141 FAX 
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CIRCLE 404 | 








PILOT-U84 Universal Programmer 


#1 in New Device Support & Expandability 
Altera 7064,7128,7160,7192 in 84-, 100- and 160-pin packages 
Xilinx 1765D,17128 etc Intel FLEX, 87C196 KC,KD,JR,MC etc. 
Moto 68HC711, 68HC705, WSI PSD-3XX,-4XX,-5XX,PAC,SAM 
Atmel 29C040, ATF22V10 etc. AMD MACH435, 29F040, etc 
Lattice pLSI-1000,2000,-3000, Microchip PIC micros 
All packages to 256-pin: PLCC,PGA,QFP, TQFP, TSOP, SOIC 
800-627-2456 FAX: (408) 736-2503, Sunnyvale,CA. 
ADVIN CIRCLE 400 





DIRCTCONNHCTION As 


Total Silicon 
Capability 


fr Om SCOOG 


microsystem 


Wide ranging device support from the 
smallest PROM to the most complex FPGA 


PC-based EPROM programmer to full blown 
Universals (and everything in-between) 
from $395 


Hand held battery portables 
Production gang programmers 
Turn-key board programming systems 
Stag Microsystems, Inc 
Tel: 408 988-1118 Fax: 408 988-1232 


| STAG MICROSYSTEMS, INC. CIRCLE 411 





Add them to your 
system Designs with: 
FUSION Developer's Kit 
FUSION TCP/IP protocol suite 

FUSION SNMP agent MIB 2 
(Version 2 Available Soon) 

Flexible architecture - C source 

code 

Used in thousands of process 


control, embedded systems, and 
end-user designs 


For More Information Call 
(800) 541-9508 or (805) 484-2128 
FAX (805) 484-3929 


Pacific § oftworks 


PACIFIC SOFTWORKS CIRCLE 407 


FREE! 


120 
Page 
Catalog 


“Optics 
for 
industry” 





ROLYN OPTICS supplies all types of “Off-the- 
Shelf” optical components. Lenses, prisms, mir- 
rors, irises, microscope objectives & eyepieces 
plus hundreds of others. All from stock. Rolyn 
also supplies custom products & coatings in pro- 
totype or production quantities. Write or call for 
our free 120 page catalog describing products & 
listing off-the-shelf prices. ROLYN OPTICS CO., 
706 Arrowgrand Circle, Covina, CA 91722, 
(818) 915-5707 & (818) 915-5717. 

FAX: (818) 915-1379. 


ROLYN OPTICS CIRCLE 409 


See EEM 
93/94 Pgs. 
D1304-1309 


® Rental and 10-day trials available. 

® Full Source-level Debugger with complete 
C-variable support. 

® Supports virtually all members of the 8051, 
800196, 68HC11, 68HC16 and 68300 families. 


CALL OR WRITE FOR FREE DEMO DISK! 
51 E. Campbell Ave. 
Campbell, CA 95008 


Call 408-378-2912 
noHa FAX (408) 378-7869 information center to 


Nohau’s 24-hour 
CORPORATION fey (498) 866-1820 receive info via your FAX 





NOHAU CIRCLE 406 








DIRECT CONNECTION ADS 


Bellcore Reliability 
SOFTWARE 


The Industrial Reliability Prediction Program (RBC), 
3.0 performs fast and easy reliability predictions of 


electronic, electromechanical, and 
electrical systems using Bellcore 
Report TR-NWT-000332. 
RBC provides accurate and 
efficient calculations of steady-state 
failures and first year infant mortality 
rates. 
PSI Family of Products 
+ Reliability + Industrial « Automotive 
« Parts Count « Mechanical 
¢ System Reliability « Maintainability 
« FMECA « Process FMEA 


Call 1-800-779-020 
Code 013358 to receive a direct FAX 


== POWERTRONIC SYSTEMS, INC. 
— == 13700 Chef Menteur Highway 
New Orleans, LA 70129 
904-254-0383 FAX 504-254-0393 


POWERTRONIC SYSTEMS, INC. CIRCLE 408 


For a list of Documents Sppertes 


Adjustment-Free CMOS 
Voltage Detectors 










S-807SX high-precision, adjustment-free CMOS volt- 
age detectors provide more precise detection voltage 
(42.4%) and half the power consumption (1.0UA typi- 
cal) of other voltage detectors for longer battery life 
and more stable switching (5% hysteresis). They fea- 
ture a wide operating voltage range (1.0-15V), wide 
operating temperature range (-30° C to +80° C) and 
two output forms (Nch opendrain and CMOS). Their 
Super miniature SOT-23-5 packages are ideal for cel- 
lular phones, hand-held instruments, notebook com- 
puters, medical equipment and other advanced appli- 
cations. TO-92 and SOT-89 package versions are also 
available. 














Seiko Instruments USA, Inc., 
Semiconductor Products Group, 








1130 Ringwood Court, 
San Jose, CA 95131 (408) 433-3208. 
SEIKO INSTRUMENTS CIRCLE 410 


YOUR 
AD 






HERE 


Here’s all you have to do: 





m Send a B/W or 4C glossy photo. 


@ Include 13 lines of copy. 
(37 characters per line) 


@ Write a headline of 32 characters or less. 


We do all the rest. 
No production charges. 


We also accept camera-ready art. 
Ad size 23/16” wide X 3” deep. 


DATA 1/0 









Simple, personal 
device programming 


* ChipLab” makes device selection and programming 
fast and easy with its Windows™-like user interface 
¢ Extensive on-line help 
¢ Programs more than 2000 PLDs, PROMs, 
EPROMs, EEPROMs, and MCUs 
* $895 (32-pin version) or $1495 (48-pin version) 
To order call: 
Authorized Distributors 
JDR Microdevices 1-800-538-5000 
Promark Technology West 1-800-227-3345 
or call: 
Data I/O Corporation 1-800-332-8246 Ext. 904 


DATA I/O 


CIRCLE 402 





HiIWIRE Il 


Schematic and PCB Software 


With support for expanded and extended memory, HiWIRE |! 
can handle your most demanding schematic and PCB de- 
Signs. The unique HiWIRE |! editor allows you to display and 
edit schematics and PCBs simultaneously, using the same 
commands for each. HiWIRE II is $995 and is guaranteed. 


® Wintek Corporation 
A 1801 South Street 
Lafayette, IN 47904 


(800) 742-6809 or (317) 448-1903 





WINTEK 
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CIRCLE 412 


Advertise in 
ELECTRONIC DESIGN 


and see how 




















dr* siibstription * 
If I choose not to Subscribe, ' 
imply write “cancel” on the 
ce and .return.it.. The free 
__ issue is mine to keep. Thre LL 























| | (Oné'year substtiption rat 





- Exp. Date 







Signature 







* Date 







» Name 






° Title 


» Company 









“Mailing Address 





Order by FAX: 216/696-6413 
or call 216/696-7000, x 4137 





CLASSIFIEDS 


EMPLOYMENT OPPORTUNITIES 





SOFTWARE ENGINEER: Design, code and 
maintain bond analysis software using Microsoft 
Windows 3.1 Software Development Kit, Visual 
C++, Novell Btrieve Database Management Sys- 
tem, C/C++, and Object-Oriented Technologies. 
Help with the design of statistical models used to 
analyze historical financial information. Assist in 
the administration of the company's computer net- 
work. Must have 1) Master's degree in Electrical 
Engineering or Computer Science; 2) Completion 
of one graduate course each in Database Sys- 
tems, Object-Oriented Programming, Computer 
Networks, and Analysis of Algorithms; and 3) At 
least 3 months experience in developing database 
applications using Microsoft Windows 3.1 Soft- 
ware Development Kit in C language, and Visual 
C++ in C++ language. $37,000/yr, 40 hrs/wk, 8-5. 
Must have proof of legal authority to work perma- 
nently in the U.S. Send 2 copies of Resume, Tran- 
script and Experience Letter to: Illinois Dept. of 
Employment Security, 401 S. State St., 3 South, 
Chicago, IL 60605, Attn: Jack Schaffer, Ref.# V- 
IL-11772-J. No Calls. An Employer Paid Ad. 
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Strike out your competition? 


Advertise in Penton Classifieds! 
For more information contact: 


(216) 696-7000 ext.2359 





















































COMPUTER CONSULTANT 
Analyze business procedures and problems of 
a wide variety of business and organizational 
clients to refine data and convert it to pro- 
grammable form for electronic data process- 
ing. Design civil or mechanical engineering 
systems to address clients needs utilizing the 
following computer methodologies: IBM PC, 
HP mini, IBM 3090, DOS, UNIX, MVS, BASIC, 
COBOL, PASCAL, C, Auto LISP, SQL, JCL, 
CList, 8086 Assembler, AutoCAD, Lotus, 
Dbaselll, Microfocus Workbench, XDB, TSO, 
Panvalet, ISPF, LIST, ADW, JES 3.0, SCO 
Unix, Kermit, Timeline, CICS, DB2, QMF and 
use of Turbo and Microsoft compilers and de- 
buggers. Study clients existing data handling 
systems and develop new systems to improve 
production or workflow as required. Specify in 
detail logical and/or mathematical operations 
to be performed. Plan & prepare technical re- 
ports, memoranda & instructional materials 
relative to the establishment and functioning 
of operational systems software. REQUIRES: 
Bachelors degree in Computer Science or En- 
gineering. Must have 1 yr. work exp. as Com- 
puter Consultant or 1 yr. work exp. as Soft- 
ware or Systems Engineer. Related exp. must 
include one yr. experience in business sys- 
tems applications development and using the 
following hardware/software: IBM 3090, DOS, 
UNIX, MVS, COBOL, C, SQL, JCL, CList, Mi- 
crofocus Workbench, XDB, TSO, Panvalet, 
ISPF, LIST, ADW, JES 3.0 and Timeline. Ex- 
perience must also include developing com- 
puter aided analysis and design package for 
civil engineering systems using C and UNIX 
and developing a mechanical engineering 
gears design package using C and DOS. 40 
hrs. 8:30 a.m. to 5:00 p.m. $40,000/year. Must 
have proof of legal authority to work perma- 
nently in the U.S. Interested applicants send 2 
copies of resume/letter to Illinois Department 
of Employment Security, 401 South State 
Street, 3 South, Chicago, Illinois 60605. Atten- 
tion: Jack Schaffer. Reference #V-IL-11580-J. 
NO CALLS. An employer paid ad. 


Lois Walsh 














DPMs OF 
DISTINCTION 


Here are DPMs that command your 
total confidence. A line that combines 
technical sophistication, elegant design, 
high accuracy, and exceptional reliability. 

Hundreds of choices: DC and AC 
voltmeters and ammeters, process moni- 
tors, setpoint comparators, thermometers, 
counters, tachometers, strain gauge meters, 
and more. Even a modular DPM with 12 
personalities and a total of 54 ranges! 

Request our FREE Digital Instrument 
Selection Guide. You’ll be delighted with 
our product diversity and attractive OEM 
discounts. And our personalized service. 

We put our customers on a pedestal, too. 


7580 Stage Rd., Buena Park, CA 90621 
(800) 229-2332, (714) 521- 8673 
FAX (714) 739-1507 
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Tree City USA 


C2 trees add the soft 


touch of nature to our 
busy lives. They cool our 
cities, fight pollution, 
conserve energy, give 
wildlife a home, and make 
our neighborhoods more 
liveable. 

Support Tree City USA 
where you live. For your 
free booklet, write: Tree 
City USA, The National 
Arbor Day Foundation, 
Nebraska City, NE 68410. 


The National 
Arbor Day Foundation 
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DIGITAL STEP 
ATTENUATORS 


up to 35dB 


Finally...precision attenuation accurate over 10 to 
10 to 1000MHz 1OOOMHz and-55°C to +100°C. Standard and custom 


models are available in the TOAT(pin)- and ZFAT(SMA)- 
5 95 series, each with 3 discrete attenuators switchable to provide 
FROM 





7 discrete and accurate attenuation levels. 
The 50-ohm components perform with 6usec switching 
























TOAT-R512. | TOAT-124 | TOAT-3610 | TOAT-4816 | TOAT-51020 speed and can handle power levels typically to +15dBm. 
ramallabed 2 raha 24 il 0 ales 6 ria 020 Rugged hermetically-sealed TO-8 units and SMA connector 
CCuracy CCuracy Ccuracy CCuracy CCuracy i ; . : 

(dB) (+/-dB)| (dB) (+/-dB)| (dB) (+/-dB)| (dB) (+/-dB)| (dB) (+/-dB) versions can withstand the strenuous shock, vibration, and 








temperature stresses of MIL requirements. TOAT pin models 





re ae are priced at only $59.95 (1-9 qty); ZFAT SMA versions are 
15 0.32 15.0 06 $89.95 (1-9 qty). 

Be ors cone Take advantage of this striking price/performance 
30 04 300 O07 breakthrough to stimulate new applications as you 
35 0.5 35.0 10 implement present designs and plan future systems. All units 


Price $ (1-9 qty) TOAT $59.95/ZFAT $89.95 are available for immediate delivery, with a one-yr. guarantee, 
bold faced values are individual elements in the units and three-sigma unit-to-unit repeatability. 
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ee & ae 3 ® 
ini-Circuits 
WE ACCEPT AMERICAN EXPRESS AND VISA 
P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 


For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY ¢ EEM ¢ MINI-CIRCUITS’ 740- pg. HANDBOOK. 
CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. 
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5V—3.3V: Linear or Switcher? 


OV 
INPUT 7 


LT1085-3.3 


10uF 
ALUMINUM = GND . SANTACLA VIN 


PDRIVE Si9430 she 
U 0.033Q 3 3V 


LTC1148-3.3 
aie 3A 


SENSE* 
0.01 uF 


It SENSE 
t 220uF 


$i9410 x2 
Cr NDRIVE - a 
MBRS140 = 


3300pF 








470Q < 200pF PWR 


EFFICIENCY = 94% AT 1A 





Output Linear Switching 
Current Regulator Regulator 


LT1086-3.3 LTC1147-3.3 
3A LT1085-3.3 LTC1148-3.3 


: 5A LT1084-3.3 LTC1148-3.3 
switching poor: 
7.54 LT1083 LTC1148-3.3 


Se _ 10A LT1087 (X2) LT1158 
up to 10A loads with greater | 15, (20A Peak) N/A LT1158 
than 90% efficiency. Linear aaa ena make your source or 3. 3V 
Technology also provides synchronous switching power design an easy choice. For details, contact 





designs for high efficiency at currents up to 20A at Linear Technology Corporation, 1630 McCarthy 
3.3V! These solutions require no heat sinks, allowing Boulevard, Milpitas, California 95035/ 408-432-1900. 
easy integration onto your CPU board. For literature only, call 1-800-4-LINEAR. 


For lowest cost, the LT1085 low dropout linear 
regulator provides up to 3A of load current at a 





TECHNOLOGY 
Alpha is a trademark of Digital Equipment Corporation. 
Pentium & DX4 are trademarks of Intel Corporation. FROM YOUR MIND TO YOUR MARKET 
PowerPC is a trademark of IBM. AND EVERYTHING IN BETWEEN. 
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